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CERTIFICATE OF QUALIFIED PERSON 
Tommaso Roberto Raponi, P.Eng.  

I, Tommaso Roberto Raponi, P.Eng., certify that: 

1. I am employed as a Principal Metallurgist with Ausenco Engineering Canada Inc., (Ausenco), with an office address of 
Suite 1550 - 11 King St West, Toronto, ON M5H 4C7.   

2. This certificate applies to the technical report titled Colomac Gold Project NI 43-101 Technical Report and Preliminary 
Economic Assessment uibu!ibt!bo!fggfdujwf!sfqpsu!ebuf!pg!Bqsjm!37-!3134!)uif!ǆUfdiojdbm!SfqpsuǇ*/!! 

3. I graduated from the University of Toronto with a Bachelor of Applied Science degree in Geological Engineering with 
specialization in Mineral Processing in 1984.  

4. I am a Professional Engineer registered with the Professional Engineers Ontario (No. 90225970), Engineers and 
Geoscientists British Columbia (No. 23536) and NWT and Nunavut Association of Professional Engineers and 
Geoscientists (No. L4508) and with Professional Engineers and Geoscientists Newfoundland and Labrador (No. 10968).  

5. I have practiced my profession continuously for over 39 years with experience in the development, design, operation, 
and commissioning of mineral processing plants, focusing on gold projects, both domestic and internationally.  My 
project design and development experience include the generation of capital and operating costs for mineral processing 
plants and associated infrastructure and financial modeling of project economics. 

6. J!ibwf!sfbe!uif!efgjojujpo!pg!ǆRvbmjgjfe!QfstpoǇ!tfu!pvu!jo!uif!Obujpobm!Jotusvnfou!54-101 Standards of Disclosure for 
Njofsbm!Qspkfdut!)ǆOJ!54-212Ǉ*!boe!dfsujgz!uibu!cz!wjsuvf!pg!nz!fevdbujpo-!bggjmjbujpo!up!b!qspgfttjpnal association and 
qbtu!sfmfwbou!xpsl!fyqfsjfodf-!J!gvmgjmm!uif!sfrvjsfnfout!up!cf!b!ǆRvbmjgjfe!QfstpoǇ!gps!uiptf!tfdujpot!pg!uif!Ufdiojdbm!
Report that I am responsible for preparing.   

7. I have not visited the Colomac Gold Project site.  

8. I am responsible for Sections 1.1, 1.8, 1.11, 1.12.1, 1.14, 1.15, 1.16, 1.17, 1.18, 1.19, 1.20.2, 1.20.5, 1.20.6.3, 2.1, 2.3 to 
2.6, 3.1, 3.2, 12.8, 13, 17, 18 (except 18.6, 18.7, and 18.9), 19, 21(except 21.2.2, 21.2.8.1, and 21.3.2), 22, 24, 25.2, 25.5 to 
25.6.1, 25.8, 25.9, 25.10.2, 25.10.4, 25.10.7, 25.10.8, 26.2, 26.5.3, 26.6 and 27 of the Technical Report.  

9. I am independent of Nighthawk Gold Corp. as independence is defined in Section 1.5 of NI 43-101.  

10. I have not been previously involved with the Colomac Project. 

11. I have read NI 43-101 and the sections of the Technical Report for which I am responsible have been prepared in 
compliance with that Instrument.  As of the effective date of the Technical Report, to the best of my knowledge, 
information and belief, the sections of the Technical Report for which I am responsible contain all scientific and technical 
information that is required to be disclosed to make those sections of the Technical Report not misleading. 

Dated:  June 9, 2023 

ǆTjhofe!boe!TfbmfeǇ 

Tommaso Roberto Raponi, P.Eng.
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CERTIFICATE OF QUALIFIED PERSON 
Aleksandar Spasojevic, P.Eng.  

I, Aleksandar Spasojevic, P.Eng., certify that:  

1. J!bn!fnqmpzfe!bt!b!Mfbe!Fohjoffs!Hfpufdiojdt!xjui!Bvtfodp!Fohjoffsjoh!Dbobeb!Jod!)ǆBvtfodpǇ*-!xjui!bo!pggjdf!
address of 1016B Sutton Drive, Suite 100, Burlington, Ontario., L7L6B8, Canada. 

2. This certificate applies to the technical report titled Colomac Gold Project NI 43-101 Technical Report and Preliminary 
Economic Assessment that has an effective report date of Bqsjm!37-!3134!)uif!ǆUfdiojdbm!SfqpsuǇ*/!! 

3. I graduated from Faculty of Civil Engineering of Belgrade University, Belgrade, Serbia, 1989, 1994, 1999 with a BSc, MSc, 
PhD. 

4. I am a Professional Engineer of Northwest Territories and Nunavut Association of Professional Engineers and 
Geoscientists (No. L5376). 

5. I have practiced my profession for 34 years. I have been directly involved in the design of earthworks, stability of earth 
masses, design of staged construction, seepage control, piping stability, and the design of filters and barrier and 
containment systems for landfill systems and tailings facilities. I acted as a QP for the design of access and ventilation 
tibgut!gps!Sjp!Ujoupǃt!Mjuijvn!Kbebs!Njof!jo!Tfscjb!boe!OfyHfo!Fofshzǃt!Sppl!J!Bsrow Uranium Mine in Saskatchewan. 

6. J!ibwf!sfbe!uif!efgjojujpo!pg!ǆRvbmjgjfe!QfstpoǇ!tfu!pvu!jo!uif!Obujpobm!Jotusvnfou!54-101 Standards of Disclosure for 
Njofsbm!Qspkfdut!)ǆOJ!54-212Ǉ*!boe!dfsujgz!uibu!cz!wjsuvf!pg!nz!fevdbujpo-!bggjmjbujpo!up!b!qspgfttjpobl association and 
qbtu!sfmfwbou!xpsl!fyqfsjfodf-!J!gvmgjmm!uif!sfrvjsfnfout!up!cf!b!ǆRvbmjgjfe!QfstpoǇ!gps!uiptf!tfdujpot!pg!uif!Ufdiojdbm!
Report that I am responsible for preparing.   

7. I visited the Colomac Gold Project site between March 20-21, 2023 for two days.  

8. I am responsible for Sections 1.12.2, 1.20.6.1,1.20.6.2, 2.1, 2.2, 18.6, 18.7, 21.2.4, 25.6.2, 25.10.5, 26.5.1, 26.5.2, and 27 
of the Technical Report.   

9. I am independent of Nighthawk Gold Corp. as independence is defined in Section 1.5 of NI 43-101.  

10. I have had no previous involvement with the Colomac Gold Project. 

11. I have read NI 43-101 and the sections of the Technical Report for which I am responsible have been prepared in 
compliance with that Instrument.  As of the effective date of the Technical Report, to the best of my knowledge, 
information and belief, the sections of the Technical Report for which I am responsible contain all scientific and technical 
information that is required to be disclosed to make those sections of the Technical Report not misleading. 

Dated:  June 9, 2023 

ǆTjhofe!boe!TfbmfeǇ 

Aleksandar Spasojevic, P.Eng.  
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CERTIFICATE OF QUALIFIED PERSON 
Jonathan Cooper, M.Sc., P.Eng.  

I, Jonathan Cooper, M.Sc., P.Eng., certify that:  

1. J!bn!fnqmpzfe!bt!b!xbufs!sftpvsdft!fohjoffsjoh!xjui!Bvtfodp!Tvtubjobcjmjuz!)ǆDpnqbozǇ*-!xjui!bo!pggjdf!beesftt!pg!22!
King Street West, Suite 1500, Toronto, Ontario M5H 4C7.  

2. This certificate applies to the technical report titled Colomac Gold Project NI 43-101 Technical Report and Preliminary 
Economic Assessment uibu!ibt!bo!fggfdujwf!sfqpsu!ebuf!pg!Bqsjm!37-!3134!)uif!ǆUfdiojdbm!SfqpsuǇ*/! 

3. I graduated from the University of Western Ontario with a Bachelor of Engineering Science in Civil Engineering in 2008, 
and University of Edinburgh with a Master of Environmental Management in 2010.  

4. I am a Professional Engineer registered and in good standing with the Northwest Territories and Nunavut Association 
of Professional Engineers and Geoscientists (NAPEG), registration no. L4227.  

5. I have practiced my profession continuously for over 15 years with experience in the development, design, operation, 
and commissioning of surface water infrastructure. Previous projects that I have worked on that have similar features 
to the Colomac Gold Project are Kwanika-Stardust for NorthWest Copper and KSM for Seabridge Gold located in British 
Columbia and Borden Advanced Exploration for Goldcorp, located in Ontario.   

6. I have read the efgjojujpo!pg!ǆRvbmjgjfe!QfstpoǇ!tfu!pvu!jo!uif!Obujpobm!Jotusvnfou!54-101 Standards of Disclosure for 
Njofsbm!Qspkfdut!)ǆOJ!54-212Ǉ*!boe!dfsujgz!uibu!cz!wjsuvf!pg!nz!fevdbujpo-!bggjmjbujpo!up!b!qspgfttjpobm!bttpdjbujpo!boe!
past relevant work experience, J!gvmgjmm!uif!sfrvjsfnfout!up!cf!b!ǆRvbmjgjfe!QfstpoǇ!gps!uiptf!tfdujpot!pg!uif!Ufdiojdbm!
Report that I am responsible for preparing.   

7. I have not visited the Colomac Gold Project site.    

8. I am responsible for Sections 2.1,18.9, 25.6.3, and 27 of the Technical Report.   

9. I am independent of Nighthawk Gold Corp. as independence is defined in Section 1.5 of NI 43-101.  

10. I have had no previous involvement with the Colomac Gold Project. 

11. I have read NI 43-101 and the sections of the Technical Report for which I am responsible have been prepared in 
compliance with that Instrument.  As of the effective date of the Technical Report, to the best of my knowledge, 
information and belief, the sections of the Technical Report for which I am responsible contain all scientific and technical 
information that is required to be disclosed to make those sections of the Technical Report not misleading. 

Dated:  June 9, 2023 

ǆTjhofe!boe!TfbmfeǇ 

Jonathan Cooper, M.Sc., P.Eng. 
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CERTIFICATE OF QUALIFIED PERSON 
James Millard, P.Geo.  

I, James Millard, P.Geo., certify that:  

1. I am employed as a Director, Strategic Projects with Ausenco Sustainability Inc., a wholly owned subsidiary of Ausenco 
Fohjoffsjoh!Dbobeb!)ǆBvtfodpǇ*-!xjui!bo!pggjdf!beesftt!pg!Tvjuf!211-!3!Sbmston Avenue, Dartmouth, NS, B3B 1H7, 
Canada. 

2. This certificate applies to the technical report titled Colomac Gold Project NI 43-101 Technical Report and Preliminary 
Economic Assessment uibu!ibt!bo!fggfdujwf!sfqpsu!ebuf!pg!Bqsjm!37-!3134!)uif!ǆUfdiojdbm!SfqpsuǇ*/ 

3. I graduated from Brock University in St. Catharines, Ontario in 1986 with a Bachelor of Science in Geological Sciences, 
boe!gspn!Rvffoǃt!Vojwfstjuz!jo!Ljohtupo-!Poubsjp!jo!2::6!xjui!b!Nbtufs!pg!Tdjfodf!jo!Fowjsponfoubm!Fohjoffsjoh/ 

4. I am a member (P. Geo.) of the Northwest Territories and Nunavut Association of Professional Engineers and 
Geoscientists, Membership No. 1624. 

5. I have practiced my profession for 25 years.  I have worked for mid- and large-size mining companies where I acted in 
senior technical and management roles, in senior environmental consulting roles, and provided advice and/or expertise 
in a number of key subject areas: feasibility-level study reviews; NI 43-101 report writing and review; due diligence review 
of environmental, social, and governance areas for proposed mining operations and acquisitions, and directing 
environmental impact assessments and permitting applications to support construction, operations, and closure of 
mining projects.  In addition, I have been responsible for conducting baseline data assessments, surface and 
groundwater quantity and quality studies, mine rock geochemistry and water quality predictions, mine reclamation and 
dmptvsf!qmbo!efwfmpqnfou-!boe!dpnnvojuz!tublfipmefs!boe!Joejhfopvt!qfpqmftǃ!fohbhfnfou!jnitiatives.  Recently, I held 
the following project roles:  QP for the environmental/sustainability aspects for Puquios Project, Feasibility Study Report, 
La Higuera, Coquimbo Region, Chile; Principal author for the environmental/sustainability sections for the Kwanika-
Stardust Project, NI 43-101 Technical Report and, Preliminary Economic Assessment, British Columbia, Canada; and 
Expert Advisor on regulatory matters and sustainability aspects for a number of exploration and mining projects located 
throughout the Northwest Territories, Nunavut, and Yukon Territories, Canada.   

6. J!ibwf!sfbe!uif!efgjojujpo!pg!ǆRvbmjgjfe!QfstpoǇ!tfu!pvu!jo!uif!Obujpobm!Jotusvnfou!54-101 Standards of Disclosure for 
Njofsbm!Qspkfdut!)ǆOJ!54-212Ǉ*!boe!dfsujgz!uibu!cz!wjsuvf!pg!nz!feucation, affiliation to a professional association and 
qbtu!sfmfwbou!xpsl!fyqfsjfodf-!J!gvmgjmm!uif!sfrvjsfnfout!up!cf!b!ǆRvbmjgjfe!QfstpoǇ!gps!uiptf!tfdujpot!pg!uif!Ufdiojdbm!
Report that I am responsible for preparing. 

7. I have not visited the Colomac Gold Project site. 

8. I am responsible for Sections 1.13, 1.20.7, 2.1, 3.3, 20, 25.7, 25.10.6, 26.7, and 27 of the Technical Report.  

9. I am independent of Nighthawk Gold Corp. as independence is defined in Section 1.5 of NI 43-101. 

10. I have had no prior involvement with the Colomac Gold Project.   

11. I have read NI 43-101 and the sections of the Technical Report for which I am responsible have been prepared in 
compliance with that Instrument.  As of the effective date of the Technical Report, to the best of my knowledge, 
information and belief, the sections of the Technical Report for which I am responsible contain all scientific and technical 
information that is required to be disclosed to make those sections of the Technical Report not misleading. 

Dated:  June 9, 2023 

ǆTjhofe!boe!TfbmfeǇ 

James Millard, P.Geo. 



 

 

Page 1 of 1 

CERTIFICATE OF QUALIFIED PERSON 
Marc Schulte, P.Eng.  

I, Marc Schulte, P.Eng., certify that: 

1. I am employed as a Mining Engineer with Moose Mountain Technical Services, with an office address of #210-1510 2nd 
Street North Cranbrook, BC V1C 3L2. 

2. This certificate applies to the technical report titled Colomac Gold Project NI 43-101 Technical Report and Preliminary 
Economic Assessment uibu!ibt!bo!fggfdujwf!sfqpsu!ebuf!pg!Bqsjm!37-!3134!)uif!ǆUfdiojdbm!SfqpsuǇ*/ 

3. I graduated with a Bachelor of Science in Mining Engineering from the University of Alberta in 2002. 

4. I am a member of the self-regulating Association of Professional Engineers, Geologist and Geophysicists of Alberta (No. 
71051).   

5. I have worked as a mining engineer for 21 years since my graduation from university.  Throughout my career I have 
worked on numerous open pit and underground precious metals projects, within project engineering studies and within 
mine operations, on mineral reserve estimates, mine planning, and mine cost estimates.  

6. J!ibwf!sfbe!uif!efgjojujpo!pg!ǆRvbmjgjfe!QfstpoǇ!tfu!pvu!jo!uif!Obujpobm!Jotusvnfou!54-101 Standards of Disclosure for 
Njofsbm!Qspkfdut!)ǆOJ!54-212Ǉ*!boe!dfsujgz!uibu!cz!wjsuvf!pg!nz!fevdbujpo-!bggjmjbujpo!up!b!qspgfttjpobm!bttpdjbujpn and 
qbtu!sfmfwbou!xpsl!fyqfsjfodf-!J!gvmgjmm!uif!sfrvjsfnfout!up!cf!b!ǆRvbmjgjfe!QfstpoǇ!gps!uif!qvsqptf!pg!O!J54-101. 

7. I have visited the Colomac Gold Project site on March 20-21, 2023.   

8. I am responsible for Sections 1.10, 1.20.4, 2.1, 2.2, 15, 16, 21.2.2, 21.2.8.1, 21.3.2, 25.4, 25.10.3, and 26.4 of the Technical 
Report. 

9. I am independent of Nighthawk Gold Corp, as independence is defined by Section 1.5 of NI 43ƿ101. 

10. I have had no previous involvement with the Colomac Gold Project. 

11. I have read NI 43-101 and the sections of the Technical Report for which I am responsible have been prepared in 
compliance with that Instrument.  As of the effective date of the Technical Report, to the best of my knowledge, 
information and belief, the sections of the Technical Report for which I am responsible contain all scientific and technical 
information that is required to be disclosed to make those sections of the Technical Report not misleading. 

Dated:  June 9, 2023 

ǆTjhofe!boe!TfbmfeǇ 

Marc Schulte, P.Eng. 
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CERTIFICATE OF QUALIFIED PERSON 
Marina  Iund , P.Geo. 

I, Marina Iund, P.Geo., certify that:  

1. I am employed as a Senior Geologist, Mineral Resource Estimation by InnovExplo Inc., with an office address of 725, 
Boul. Lebourgneuf, Suite 312, Quebec, QC, Canada, G2J 0C4. 

2. This certificate applies to the technical report titled Colomac Gold Project NI 43-101 Technical Report and Preliminary 
Economic Assessment uibu!ibt!bo!fggfdujwf!sfqpsu!ebuf!pg!Bqsjm!37-!3134!)uif!ǆUfdiojdbm!SfqpsuǇ*/!! 

3. I graduatee!xjui!b!Cbdifmpsǃt!efhsff!jo!Hfpmphz!gspn!Vojwfstjuˡ!ef!Cftbo˟po!)Cftbo˟po-!Gsbodf*!jo!3119/!Jo!beejujpo-!J!
pcubjofe!b!Nbtufsǃt!efhsff!jo!Sftpvsdft!boe!Hfpezobnjdt!gspn!Vojwfstjuˡ!eǃPsmˡbot!)Psmˡbot-!Gsbodf*-!bt!xfmm!bt!b!
DESS degree in Exploration and Management of Non-Renewable Resources from Université du Quebec à Montreal 
(Montreal, Quebec) in 2010. 

4. I am a member of the Ordre des Géologues du Québec (No. 1525), the Association of Professional Geoscientists of 
Ontario (No. 3123), and the Northwest Territories and Nunavut Association of Professional Engineers and Professional 
Geoscientists (No. L4431). 

5. I have practiced my profession in mineral exploration, mine geology and resource geology for a total of 13 years since 
graduating from university. I acquired my expertise with Richmont Mines Inc. and Goldcorp. I have been a project 
geologist and then a senior geologist in mineral resources estimation for InnovExplo Inc. since September 2018.   

6. J!ibwf!sfbe!uif!efgjojujpo!pg!ǆRvbmjgjfe!QfstpoǇ!tfu!pvu!jo!uif!Oational Instrument 43-101 Standards of Disclosure for 
Njofsbm!Qspkfdut!)ǆOJ!54-212Ǉ*!boe!dfsujgz!uibu!cz!wjsuvf!pg!nz!fevdbujpo-!bggjmjbujpo!up!b!qspgfttjpobm!bttpdjbujpo!boe!
qbtu!sfmfwbou!xpsl!fyqfsjfodf-!J!gvmgjmm!uif!sfrvjsfnfout!up!cf!b!ǆRvbmjgjfe!QfstpoǇ!gps!uiptf!tfdujpot!pg!uif!Ufdiojdbm!
Report that I am responsible for preparing.   

7. I visited the Colomac Gold Project site from September 20 to 22, 2022 for two days.   

8. I assume responsibility for 1.2 to 1.6, 1.20.1, 2.1, 4 to 11. I am the co-author of Sections 1.7, 1.9, 1.20.3, 2.2, 2.3, 12 
(except 12.8), 14 (except 14.14), 23, 25.1, 25.3, 25.10.1, 26.1, and 26.3, for which I share responsibility.   

9. I am independent of Nighthawk Gold Corp. as independence is defined in Section 1.5 of NI 43-101. 

10. I have had prior involvement with the Colomac Gold Project. I was QP for the NI 43-212!Ufdiojdbm!sfqpsut!foujumfe!ǆOJ!54!
101 Technical Report and update of the Mineral Resource Estimate for the Indin Lake Gold Property, Northwest 
Territories, CanadaǇ!)March 30, 2021; March 31, 2022 and March 16, 2023). 

11. I have read NI 43-101 and the sections of the Technical Report for which I am responsible have been prepared in 
compliance with that Instrument.  As of the effective date of the Technical Report, to the best of my knowledge, 
information and belief, the sections of the Technical Report for which I am responsible contain all scientific and technical 
information that is required to be disclosed to make those sections of the Technical Report not misleading. 

Dated:  June 9, 2023 

ǆTjhofe!boe!TfbmfeǇ 

Marina Iund, M.Sc., P.Geo. 
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CERTIFICATE OF QUALIFIED PERSON 
Simon Boudreau, P.Eng.  

I, Simon Boudreau, P.Eng., certify that:  

1. I am employed as Senior Mine Engineer by InnovExplo Inc., located at 560, 3e Avenue, Val-eǃPs-!Rvfcfd-!Dbobeb-!K:Q!
1S4. 

2. This certificate applies to the technical report titled Colomac Gold Project NI 43-101 Technical Report and Preliminary 
Economic Assessment that has an effective report date of Bqsjm!37-!3134!)uif!ǆUfdiojdbm!SfqpsuǇ*/!! 

3. J!hsbevbufe!xjui!b!Cbdifmpsǃt!efhsff!jo!njojoh!fohjoffsjoh!)C/Joh/*!gspn!Vojwfstjuˡ!Mbwbm!)Rvˡcfd-!Rvˡcfd*!jo!3114/ 

4. I am a member in good standing of the Ordre des Ingénieurs du Québec (No. 132 338) and the Northwest Territories 
and Nunavut Association of Professional Engineers and Professional Geoscientists (No. L5047). 

5. My relevant experience includes a total of 20 years since my graduation from university. I have been involved in mine 
engineering and production at Troilus mine for four years, HRG Taparko mine for four years, Dumas Contracting for 
three years. I have also worked as independent consultant for the mining industry for five years and with InnovExplo for 
four years. As consultant I have been involved in many base metals and gold mining projects.   

6. J!ibwf!sfbe!uif!efgjojujpo!pg!ǆRvbmjgjfe!QfstpoǇ!tfu!pvu!jo!uif!Obujpobm!Jotusvnfou!54-101 Standards of Disclosure for 
Njofsbm!Qspkfdut!)ǆOJ!54-212Ǉ*!boe!dfsujgz!uibu!cz!wjsuvf!pg!nz!fevdbujpo-!bggjmjbujpo!up!b professional association and 
qbtu!sfmfwbou!xpsl!fyqfsjfodf-!J!gvmgjmm!uif!sfrvjsfnfout!up!cf!b!ǆRvbmjgjfe!QfstpoǇ!gps!uiptf!tfdujpot!pg!uif!Ufdiojdbm!
Report that I am responsible for preparing.   

7. I have not visited the Colomac Gold Project site.  

8. I am the author of Section 14.14 and co-author of Sections 1.9 and 2.2, for which I share responsibility.   

9. I am independent of Nighthawk Gold Corp. as independence is defined in Section 1.5 of NI 43-101. 

10. I have had prior involvement with the Colomac Gold Project. I was QP for the NI 43-212!Ufdiojdbm!sfqpsut!foujumfe!ǆOJ!54!
101 Technical Report and up-date of the Mineral Resource Estimate for the Indin Lake Gold Property, Northwest 
Ufssjupsjft-!DbobebǇ!)Nbsdi!41-!3132<!Nbsdi!42-!3133!boe!Nbsdi!16, 2023). 

11. I have read NI 43-101 and the sections of the Technical Report for which I am responsible have been prepared in 
compliance with that Instrument.  As of the effective date of the Technical Report, to the best of my knowledge, 
information and belief, the sections of the Technical Report for which I am responsible contain all scientific and technical 
information that is required to be disclosed to make those sections of the Technical Report not misleading. 

Dated:  June 9, 2023 

ǆTjhofe!boe!TfbmfeǇ 

Simon Boudreau, P.Eng. 
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CERTIFICATE OF QUALIFIED PERSON 
Carl Pelletier, P.Geo.  

I, Carl Pelletier, P.Geo., certify that:  

1. I am a professional geoscientist and Co-President Founder of InnovExplo Inc., located at 560, 3e Avenue, Val-eǃPs-!
Quebec, Canada, J9P 1S4. 

2. This certificate applies to the technical report titled Colomac Gold Project NI 43-101 Technical Report and Preliminary 
Economic Assessment uibu!ibt!bo!fggfdujwf!sfqpsu!ebuf!pg!Bqsjm!37-!3134!)uif!ǆUfdiojdbm!SfqpsuǇ*/!! 

3. J!hsbevbufe!xjui!b!Cbdifmpsǃt!efhsff!jo!Hfpmphz!)C/Td/*!gspn!Vojwfstjuˡ!ev!Rvfcfd!˘!Npousˡbm!)Npousˡbm-!Rvfcfd*!jo!
2::3/!J!jojujbufe!b!Nbtufsǃt!efhsff!bu!uif!tbnf!vojwfstjuz!gor which I completed the course program but not the thesis. 

4. I am a member of the Ordre des Géologues du Quebec (No. 384), the Association of Professional Geoscientists of 
Ontario (No. 1713), the Association of Professional Engineers and Geoscientists of British Columbia (No. 43167) and 
the Northwest Territories Association of Professional Engineers and Geoscientists (No. L4160). 

5. My relevant experience includes a total of 31 years since my graduation from university. My mining expertise has been 
acquired at the Silidor, Sleeping Giant, Bousquet II, Sigma-Lamaque and Beaufor mines. My exploration experience has 
been acquired with Cambior Inc. and McWatters Mining Inc. I have been a consulting geologist for InnovExplo Inc. since 
February 2004 where I contributes to multiple mandates of mineral resources estimation. I have relevant experience in 
various types of mineral deposits ((precious metals (Au, Ag), base metals (CU, Zn, Ni), industrial and high technology 
(graphite, Li, Be, Ta, U, Sc and REE)) as well as for different types of operation (underground and open pit mines).   

6. J!ibwf!sfbe!uif!efgjojujpo!pg!ǆRvbmjgjfe!QfstpoǇ!tfu!pvu!jo!uif!Obujpobm!Jotusvnfou!54-101 Standards of Disclosure for 
Njofsbm!Qspkfdut!)ǆOJ!54-212Ǉ*!boe!dfsujgz!uibu!cz!wjsuvf!pg!nz!fevdbtion, affiliation to a professional association and 
qbtu!sfmfwbou!xpsl!fyqfsjfodf-!J!gvmgjmm!uif!sfrvjsfnfout!up!cf!b!ǆRvbmjgjfe!QfstpoǇ!gps!uiptf!tfdujpot!pg!uif!Ufdiojdbm!
Report that I am responsible for preparing.   

7. I visited the Colomac Gold Project from September 11 to 14, 2018 for a period of three days.   

8. I am responsible for co-authoring 1.7, 1.9, 1.20.3, 2.1 to 2.3, 12 (except 12.8), 14 (except 14.14), 23, 25.1, 25.3, 25.10.1, 
26.1 and 26.3.   

9. I am independent of Nighthawk Gold Corp. as independence is defined in Section 1.5 of NI 43-101. 

10. I have had prior involvement with the Colomac Gold Project. I was QP for the NI 43-212!Ufdiojdbm!sfqpsut!foujumfe!ǆOJ!54!
101 Technical Report and up-date of the Mineral Resource Estimate for the Indin Lake Gold Property, Northwest 
Ufssjupsjft-!DbobebǇ!)Nbsdi!41-!3132<!Nbsdi!42-!3133!boe!Nbsdi!27-!3134*/ 

11. I have read NI 43-101 and the sections of the Technical Report for which I am responsible have been prepared in 
compliance with that Instrument.  As of the effective date of the Technical Report, to the best of my knowledge, 
information and belief, the sections of the Technical Report for which I am responsible contain all scientific and technical 
information that is required to be disclosed to make those sections of the Technical Report not misleading. 

Dated:  June 9, 2023 

ǆTjhofe!boe!TfbmfeǇ 

Carl Pelletier, P.Geo 
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1.1 Introduction  

Nighthawk Gold Corp. (Nighthawk) commissioned Ausenco Engineering Canada Inc. (Ausenco) to compile a 
preliminary economic assessment (PEA) of the Colomac Gold Project., previously known as the ǆIndin Lake ProjectǇ. 
The PEA was prepared in accordance with the Canadian disclosure requirements of National Instrument 43-101 (NI 
43-101) and the requirements of Form 43-101 F1. 

The responsibilities of the engineering consultants and firms who are providing qualified persons are as follows: 

¶ Ausenco managed and coordinated the work related to the report. Ausenco developed the PEA-level design and 
cost estimate for the process plant, general site infrastructure, site water management infrastructure, tailings 
facility and environmental studies and permitting. Ausenco also compiled the overall cost estimate and 
completed the economic analysis. 

¶ Moose Mountain Technical Services (MMTS) designed the open pit and underground mine production 
schedules, and mine capital and operating costs. 

¶ InnovExplo Inc. (InnovExplo) completed the work related to property description, accessibility, local resources, 
geological setting, deposit type, exploration work, drilling, exploration works, sample preparation and analysis, 
data verification, and mineral resource estimate. 

1.2 Project Setting  

The property is in the Indin Lake area of the Northwest Territories (NWT), Canada, at latitude 64°24'N and longitude 
115°06'W, approximately 220 km northwest of Yellowknife. The Colomac Gold Project is located on the Indin Lake 
Property.  

A gravel landing strip approximately 1,500 m long on the property is capable of landing cargo aircraft. The property 
can also be accessed by helicopter, and ski- or float-equipped fixed-wing aircraft can land on Baton Lake or Steeves 
Lake.  

Access in the winter is afforded by a 245 km long winter road (Robb, 1997). This route provides seasonal access to 
the NWT/Alberta/British Colombia highway systems and the railhead at Hay River. Winter road access is only possible 
during a limited period that is dependent on weather conditions but usually extends from the end of January to the 
cfhjoojoh!pg!Bqsjm/!Jo!beejujpo-!uif!UÎË┐ch æ all-season road is a permanent, 97 km long, two-lane gravel highway leading 
to the community of What /ʕ!Uif!UÎË┐ch æ all-season road improves the access to the property from Yellowknife by 
reducing the amount of winter road access.  

The property comprises 153 mining leases totalling 94,736 ha that form a continuous, north-trending strip 
approximately 60 km long by 6 km to 22 km wide. Nighthawk owns and controls 100% of the mineral rights to the 
property.  

Ten mining leases are subject to various royalties. On the Damoti area, leases 3616, 4572, 4573, 4574 and 4663 are 
subject to a 1% net smelter return (NSR) royalty held by Selkirk in addition to an underlying 2% NSR royalty payable to 
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Covello Bryan & Associates Ltd. On the Leta Arm area, lease 3328 is subject to an underlying 1.5% NSR royalty held by 
Adamus Resources Limited and an underlying 0.5% NSR royalty held by Durga Resources Ltd. The four Kim and Cass 
leases are subject to a 2.5% NSR royalty held by Geomark Exploration Ltd.  

The authors are not aware of any known environmental, permitting, legal, title-related, taxation, socio-political, 
marketing issues or any other relevant issue not reported in the technical report that could materially affect the mineral 
resource estimate. 

1.3 Geology and Mineralization 

The property lies within the Indin Lake Supracrustal Belt, a 300 km long (2,000 km2), NNE-trending, elongate area of 
Archean volcanic and sedimentary rocks belonging to the Yellowknife Supergroup (Frith, 1986). The belt lies within the 
southwestern Slave Structural Province, 30 km east of the boundary with the Bear Province (Morgan, 1992).  

Supracrustal rocks of the Indin Lake Supracrustal Belt have been subdivided into three lithostratigraphic groupsǀthe 
Hewitt Lake, Leta Arm, and Chalco Lake groupsǀbased on their composition, volcanic facies, and distribution of units 
(Pehrsson and Chacko, 1997b; Pehrsson and Villeneuve, 1999). 

The Hewitt Lake Group is conformably overlain by the Leta Arm Group, which consists of NNE-trending belts 1 to 4 km 
thick and 5 to 30 km long (Pehrsson, 2002b). It comprises a heterogeneous sequence of submarine to subaerial, 
tholeiitic, and calc-alkaline, mafic to felsic volcanic rocks intruded by synvolcanic gabbro to quartz diorite intrusions 
(Pehrsson and Villeneuve, 1999; Figure 7-2). It has a greater proportion of intermediate to felsic volcanic and 
volcaniclastic rocks than the Hewitt Lake Group and hosts numerous gold deposits, including the Colomac deposits, 
as well as polymetallic and base metal prospects (Pehrsson and Villeneuve, 1999). 

The Leta Arm Group is unconformably overlain by the Chalco Lake Group, the most widespread lithostratigraphic unit 
in the Indin Lake Supracrustal Belt (Pehrsson, 2002b). It consists of a submarine turbidite sequence of graded 
greywacke-mudstones with lesser iron formations, conglomerates and felsic volcanogenic rocks (Pehrsson and 
Villeneuve, 1999). The Chalco Lake Group is subdivided into the Parker and Damoti formations, which underlie the 
central and marginal areas of the Indin Lake Supracrustal Belt, respectively. The Parker Formation consists of 2 to 5 
km thick, thickly bedded, silty to sandy turbidites with associated volcanogenic conglomerate, felsic volcanic flows and 
breccia, hypabyssal intrusions, and rare peperitic rocks (Pehrsson, 1998). Basal polymictic volcanogenic conglomerate 
locally marks the contact with the underlying Leta Arm Group (Pehrsson and Villeneuve, 1999).  

The Colomac Area is underlain by a 4 km thick belt of lower greenschist-grade intercalated mafic-intermediate flows, 
intermediate-felsic volcanics and intermediate intrusive rocks, bounded by metasedimentary rocks to the east and 
west (Cohoon et al.,1991a and b). A multiphase, synvolcanic intrusive complex (about 2 km x10 km at surface) intrudes 
the volcanic rocks on the west side of Baton Lake, within 800 m of the western volcanic-sedimentary contact. The host 
strata and synvolcanic intrusive complex is strongly deformed, and mafic units have a steeply-dipping foliation and a 
steeply-plunging lineation. The sill complex strikes north-northeast and dips steeply east, subparallel to the host strata. 
It consists of a series of multiphase, medium-grained diorite to quartz-diorite and gabbroic sills (NWT Geoscience 
Office, 2012a). 

The Colomac sill (2671 ±10 Ma; Morgan, 1992), which hosts the Colomac Main deposit, occurs near the east side of 
the intrusive sill complex in contact with, or near, andesitic volcanics. The NWT showing report describes the Colomac 
sill as composed mainly of a medium-grained quartz-albite porphyry, with some chlorite, biotite, epidote, carbonate, 
amphibole, magnetite, up to 2% pyrite, and pyrrhotite (NWT Geoscience Office, 2012a). 

Mineralization at the Colomac Main deposit has been identified along an approximate 6.7 km strike length of the 
Colomac sill and has been divided into a number of somewhat arbitrary zones historically identified from north to 
south as 1.0, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0 and 5.0. The sill behaved in a brittle manner during regional structural deformation 
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and was amenable to fracturing, fluid transport and mineral deposition, in contrast to the more ductile behaviour of 
the lower more mafic quartz gabbro portion of the sill and the surrounding mafic volcanic rocks. Gold is found in 
several zones within the sill, in association with parallel sets of tensional quartz veins that consist of lenses of smoky 
grey quartz within white quartz (NWT Geoscience Office, 2012a). 

The Goldcrest deposit is located approximately 1 km west and 2.25 km south of the Colomac Main deposit. It is hosted 
by the Goldcrest sill, a medium-grained, quartz diorite and diorite intrusive complex similar to the Colomac sill. The 
mineralized zone is very similar to the Colomac sill deposits, where quartz veins cut competent, fractured quartz diorite, 
but the mineralization and veining are more erratic at Goldcrest (NWT Geoscience Office, 2012b). 

The Grizzly Bear deposit is underlain by greenschist-grade mafic volcanic and sedimentary rocks. The mineralized 
zone is subparallel to the strata, trending northeast, and contains anomalous hydrothermal alteration, sulphide 
mineralization and gold (NWT Geoscience Office, 2012c). The mineralization consists of quartz veins and veinlets, with 
disseminated sulphides and native gold.  

The 24 deposit is located along a north-trending contact between volcanic rocks to the east and sedimentary rocks to 
the west. The 24 deposit is characterized by intense quartz flooding within interbedded andesite and greywacke 
siltstoof/!Rvbsu{!gmppejoh!pddvst!bt!qbsbmmfm!ǆwfjotǇ-!xjui!b!tusjlf!mfohui!wbszjoh!gspn!2/6 m to 7.5 m and widths from 
0.15 m to 3.0 m. The quartz-flooded zones are greyish-white to smoky black, highly strained, and commonly contain 
carbonatized and/or sericitized wall rock inclusions. Mineralized zones are characterized by the presence of 
disseminated pyrite, pyrrhotite and arsenopyrite (NWT Geoscience Office, 2012d). 

Although 27 deposit is near the volcanic-sedimentary contact, like 24 deposit it has a different style of mineralization. 
The mineralization consists of free gold in narrow (average 7.5 mm) quartz veins. The wallrock throughout the zone 
contains 3% very finely disseminated pyrrhotite, locally concentrated in short, altered sections (Cohoon et al.,1991a 
and b). 

The bulk of the mineralization of the Kim deposit is hosted by the mafic volcanic rocks, but a few gold showings are 
also present in the sedimentary sequence (Morgan, 1991). The gold mineralization at the Kim Zone is hosted by the 
more competent massive mafic flows. It is associated with smoky quartz-carbonate veins oriented randomly rather 
than in a distinct direction. The smoky quartz-carbonate veins are surrounded by sulphide-rich alteration halos 
dominated by arsenopyrite and pyrrhotite. The mineralization was interpreted to have been formed as extensional 
veins in a reverse-dextral deformation corridor centered on the volcaniclastic rock horizon (Gaboury, 2021). 

The Cass deposit is hosted within and/or along the contacts of the Cass Gabbro and a volcaniclastic unit. The gold 
mineralization is associated with steeply-dipping quartz-carbonate-sulphide (predominantly arsenopyrite) veins with 
grunerite-garnet alteration selvages that can be subdivided into two mutually cross-cutting sets suggesting that both 
sets formed synchronously (Morgan, 1991; Gaboury, 2021). 

The Treasure Island deposit is underlain by a succession of pillowed and massive mafic flows that are overlain by an 
intercalated intermediate to felsic volcanic horizon and argillite- to wacke-dominated turbiditic sedimentary rocks 
belonging to the Chalco Lake Group (Morgan, 1991; Pehrsson and Villeneuve, 1999; Gaboury, 2021). The intermediate 
to felsic horizon forms a highly strained interface between the mafic volcanic and the sedimentary rocks. It is intruded 
by felsic dykes that are interpreted to play a key role in controlling the mineralization due to the created rheological 
contrast at their contacts (Hrabi, 2019). The mineralization occurs as quartz-sulphide (pyrrhotite-pyrite±chalcopyrite) 
veins, as well as disseminated and stringer style pyrite and pyrrhotite. Disseminated sphalerite and galena are locally 
associated with visible gold. The argillite-hosted mineralization is characterized by disseminated pyrrhotite and pyrite 
devoid of quartz veins. Gaboury (2021) proposed that the mineralization style is mostly consistent with volcanogenic 
hydrothermal mineralization that may or may not have been subsequently upgraded by orogenic style gold 
mineralization. The Laurie Lake and JPK prospects lie within the same mineralized system. 
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The Damoti deposit is underlain by the sedimentary Damoti Basin which is dominated by a turbidite sequence 
containing interstratified amphibolitic (grunerite) iron formations (Waychison W., 2011). The latter form BIFs 
containing disseminated to laminae-rich magnetite intercalated with laminae and bands of cherty and (amphibole-) 
silicate facies iron formation. Field evidence suggests that sulphides replace magnetite with gold strongly associated 
with pyrrhotite-pyrite and to a lesser extent with quartz veining. The iron formations are folded along north to northeast 
trending axes with the main mineralized zone being a U-shaped syncline fold named the Horseshoe Zone. The bulk of 
the mineralization has thus far been delineated on the east limb of the Horseshoe syncline.  

Two main gold deposit models are relevant to most of the mineral deposits and showings on the Property: 1) 
greenstone-hosted quartz-dbscpobuf!wfjo!)ǆHRDWǇ*!efqptjut<!boe!3*!CJG-hosted deposits. Both types are lithology-
based subtypes of orogenic gold deposits (Poulsen et al., 2000). Additionally, the Andy Lake and the Treasure Island 
area were interpreted as an intrusion-sfmbufe!hpme!tztufn!)ǆJSHTǇ*!boe!wpmdbophfojd-related gold mineralization, 
respectively, although the latter still needs to be demonstrated (Laflamme, 2018; Gaboury, 2021). Until then, Treasure 
Island is classified within the GQCV model. 

1.4 History 

Since the 1938 discovery of the Anna (Barker Vein) gold showing on the south shore of Indin Lake (Morgan, 1992), 131 
gold occurrences have been identified on the property. These occurrences are documented in the Northern Mineral 
Showings (NORMIN) database in the NWT Geoscience Office.  

Historical mineral exploration on the property area can be synthesized into five major periods: 

¶ Late 1930s to late 1940s ƿInitial exploration. Discovery of Diversified, North Inca, Lex Main, Treasure Island 
Main, and Colomac/Goldcrest mineralization. Several trenches in the Barker Vein were excavated from 1939 to 
1941 by Territories Exploration Company Ltd, and 700 kg of mineralized material containing 2 kg of gold was 
extracted. Further exploration via 15 drill holes in 1945 and 1946 failed to define other mineralized gold-bearing 
portions of the vein (Puritch, 2005). 

¶ 1970s ƿ Regional exploration focused on base metal volcanogenic massive sulphides.  

¶ Mid to late 1980s ƿ Regional gold-focused exploration. Discovery of the Cass deposit and development of the 
Colomac mine, which operated from 1989 to 1991 and from 1994 to 1997 (refer to Section 6.2).  

¶ 1990s ƿ Discovery of several gold-bearing banded-iron formation (BIF) showings in the Damoti Lake area. In 
1996-1997, a ramp and two levels were developed, and underground drilling was performed. Sampling was also 
carried out, which included a bulk sample from the Horseshoe Zone (refer to Section 6.4). 

Historical ownership of the Colomac and Damoti properties is summarized in Tables 6-1 and 6-2.  

1.5 Exploration 

1.5.1 2010 EM, and IP Surveys 

In 2010, Nighthawk conducted a ground geophysical program on the Damoti area. Work consisted of detailed ground 
electromagnetic (EM) and induced polarization (IP) surveys focused on gold mineralized zones previously drilled by 
Nighthawk to efufsnjof!uifjs!qiztjdbm!sftqpotft!boe!dibsbdufsjtujdt!up!dsfbuf!b!hfpqiztjdbm!ǆgppuqsjouǇ!pg!uif!lopxo!
mineralized areas. 
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1.5.2 2011 to 2017 Surface exploration  

Between 2011 and 2017, prospecting, geological mapping and sampling programs were completed on the Indin Lake 
property. A total of 4226 rock, chip and channel samples were collected. The highlights were new gold discoveries at 
Treasure Island and Swamp, and the delineation of another mineralized quartz diorite sill, similar to the Colomac and 
Goldcrest sills, over a strike length of 160 m and a width of 20 m at the Nice Lake Sill-Nice Lake Trend, 1.5 km east of 
the Colomac deposit. Grab samples collected along the Nice Lake Trend contained up to 4.19 g/t Au. 

1.5.3 2011 Magnetic Survey 

In 2011, a high sensitivity aeromagnetic tri-axial gradiometer and very low frequency electromagnetic (VLF-EM) airborne 
survey was carried out over the Indin Lake Property by Goldak Airborne Surveys (Goldak) of Saskatoon, SK, for 
Nighthawk. 

The magnetic vertical gradient, total field and horizontal gradient data, as well as VLF-EM data were processed and 
four maps were produced at 1:25,000. 

1.5.4 2012 IP Survey 

A test geophysical survey was conducted to determine the capability of selected IP methods to detect the plunging 
higher grade mineralized shoot at Colomac Zone 3.5. Due to highly resistive ground conditions and difficulties 
encountered in establishing good ground contact, Nighthawk deemed the IP survey ineffective for the area tested and 
the data generated of limited value. 

1.5.5 2017 IP and Magnetic Surveys 

In 2017, Nighthawk retained Dias Geophysical Limited (Dias) of Saskatoon, SK, to conduct 2D and 3D DC-resistivity 
and induced polarization (DCIP) surveying and magnetic surveying at the Colomac Area. The DCIP program was 
designed to detect the electrical resistivity and chargeability characteristics across the survey areas to assist in the 
mapping of the lithology, alteration, and mineralization associated with the gold mineralization at the Colomac area. 

1.5.6 2018 IP Survey 

In 2018, Abitibi Geophysics Inc. (Abitibi) of Val-eǃPs-!RC, completed a time-domain resistivity/IP survey on the property 
using proprietary deep-penetrating OreVision® array. A total of 25.5 km of lines were surveyed for Nighthawk over 
different areas of the Indin Lake property. The surveyed areas were Leta Arm (16 km), Andy Lake (2.5 km) and Swamp 
(7 km). The aim of the survey was to delineate and prioritize targets for further exploration. Maps of resistivity, 
conductivity, metal factor, and gold index were produced, as well as 3D inversion sections, to define drilling targets and 
determine prospective areas of the Colomac sill on the property. 

1.5.7 2018 Magnetic and Gravity Surveys 

In 2018, SJ Geophysics Ltd. (SJ) of Delta, BC, completed both ground magnetic and gravimetric surveys on the Indin 
Lake property on behalf of Nighthawk. A total of 203.9 km and 4.5 km of lines were covered for the ground magnetic 
and gravity surveys, respectively, over different areas on the property. The surveyed areas comprised Treasure Island, 
Swamp, Nice Lake South, Andy Lake as well as the Colomac deposit area. The objective of the ground magnetic data 
was to map magnetic features within the defined areas of interest. The data was gathered to assist with the mapping 
of geologic units and structures on the property. The objective of the gravity survey was to test the effectiveness of 
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the gravity method on the property. Some of the data in areas with significant glacial drift was deemed invalid and the 
results inconclusive. 

1.5.8 2018 Summer Exploration Program 

In 2018, GeoMinEx Consultants Inc. (GeoMinEx) of Vancouver, BC, conducted geological evaluations, prospecting and 
limited geological mapping on the Indin Lake property. A total of 1,477 rock, chip and channel samples were collected 
over the different areas of the property during the exploration campaign. 

1.5.9 2018 Structural Mapping of the Colomac Project  

In 2018, SRK Consulting Canada Inc. (SRK) from Toronto, Ontario, conducted a six-week mapping program focused 
mainly on the historical Zone 1.0 of the Colomac main sill to Grizzly Bear in the south. The firm concluded that although 
several phases of deformation are present on the Indin Lake Gold property (D1ƿD6, D2 being the main phase), a critical 
factor in the localization of gold in several deposits on the property (e.g., Colomac, Leta Arm and Andy Lake) is the 
intersection and overprinting of early D2 (D2a) high-strain zones by NNE-oriented late-D2 (D2b) shear zones/faults. 

1.5.10 2019 IP Survey 

In 2019, Abitibi completed a time-domain resistivity/IP survey on the Indin Lake property using deep-penetrating 
OreVision® array. A total of 19.7 km of lines were surveyed for Nighthawk over different areas. This ground geophysical 
campaign was conducted in order to detect and help delineate targets for further exploration in three areas: Treasure 
Island, Colomac, and Andy Lake. However, the Andy Lake survey did not take place due to ground conditions. 
Resistivity, conductivity, metal factor and gold index maps, as well as 3D inversion sections, were produced for the 
other areas to assist with drilling and exploration. 

1.5.11 2019 Summer Exploration Program 

GeoMinEx conducted a 2019 summer exploration program on behalf of Nighthawk. The work involved geological 
evaluations, prospecting, and geological mapping in different areas of the property. Areas covered during the 2019 
program included the northern extensions of the Gamey Lake Volcanic Panel, Albatross, Treasure Island, Nice Lake, 
Andy Lake and Fishhook. Detailed mapping and sampling took place in the Andy Lake area. 

1.5.12 2019 LiDAR Survey of the Colomac Deposit 

In July 2019, Japosat Satellite Mapping (Japosat) from St-Constant, QC, conducted a detailed LiDAR survey coupled 
with high-resolution imagery in the Colomac deposit area. The main purpose of the survey was to assist with the 
structural interpretation and 3D modelling of the Colomac deposit, largely by collecting surface data from the 
inaccessible and nearly vertical pit walls from the former mining operation. 

1.5.13 2019 Structural Mapping of the Colomac Deposit  

In 2019, InnovExplo completed a structural review of the Colomac deposit. The reviews showed that the mineralized 
vein sets consisted of conjugate network of extensional and hydrothermal breccia veins. The gold-bearing structures 
appear to be hosted and controlled by the quartz diorite upper portion of the subvertical sill. Modeling also suggests 
that steep-dipping, mineralized shoots are related to complex, stacked, gold-bearing veining. 
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1.5.14 2020 Summer Exploration Program 

GeoMinEx conducted the 2020 summer exploration program on behalf of Nighthawk. The work involved prospecting, 
sampling, and geological mapping in different areas of the property. Areas explored included Andy Lake, Treasure 
Island, Zone 24 and 27, JPK iron formation, Jerry 12, 33, 37 and Suncore 3641 showings and the Nice Lake/Santa 
zone. 

In addition, several lower priority target areas were prospected. Limited mapping and sampling were performed at Leta 
Arm along the eastern and western lakeshores and at the Fly, A19, A31, and D18 showings. Prospecting was also 
undertaken at the Pistol-Knob showing and the Mar A showing. 

1.5.15 2022 Structural Mapping  

Terrane Geoscience (Terrane) of Halifax, NS, updated the structural models at Colomac, Cass, Kim, and Damoti 
deposits. The worked defined 19 fault structures at the Colomac deposit. Northeast-trending faults caused 
mineralization offset over tens of meters, while northwest-striking faulting are associated with deflection of 
mineralization and host lithology. 

The Kim deposit showed a complex structural history with several vein sets, but only a select grouping is mineralized. 
At the Cass deposit, nine fault structures were defined, with a prominent east-west trending fault that bounds 
mineralization and host lithology to the north. Multiple parallel fault structures trending northeast from the main fault 
are associated with mineralization and host lithologies.  

The Damoti deposit has fine faults and one shear zone defined but there is no evidence that they significantly influence 
mineralization. The updated structural model suggests a single folding event can explain the deposit.  

1.6 Drilling and Sampling 

From 2012 to 2020, the programs were supervised by an exploration consultant for all activities related to drilling, 
including the preparation and supervision of geological logging. Since 2021, GeoMinEx has supervised all activities 
related to drilling, including the preparation and supervision of geological logging. 

The information in Section 10 was provided by Nighthbxlǃt!hfpmphz!ufbn!ps!pcubjofe!cz!JoopwFyqmpǃt!hfpmphjtut!
during their site visits and subsequent discussions. Grade results are uncapped, and stated intervals are downhole 
lengths, not true widths. 

Major Drilling Group International Inc. of Rouyn-Noranda, QC, has provided the personnel, supplies and ancillary 
equipment for all drilling programs since 2012. Drilling used NQ drilling barrels (47.6 mm core diameter). Holes were 
generally drilled with maximum stabilization using 6 m hexagonal core barrels with a 36-inch or 18-inch shell on 
surface.  

The downhole orientation survey was performed by the drilling company and sent to the geologist for approval. A 
Reflex EZ-SHOTTM tool was used to record deviation surveys by taking single-shot measurements every 30 meters 
during drilling. Azimuth readings were dismissed where the magnetite content in the host lithology was high. In such 
cases, where possible, an average of the change in azimuth was calculated for the station as a weighted average for 
the distance from the nearest assumed valid azimuth readings uphole and downhole, or the azimuths were flatlined 
near the end of the hole if no valid reading was available downhole.  

Starting in 2016, orientated core measurements were collected in selected holes using the Reflex Act IIITM system. 
From 2016 to 2020, 118 over 387 drill holes were oriented. An additional 72 drill holes were orientated in 2022. 
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Bt!qfs!Ojhiuibxlǃt!tuboebse!qspdfevsft-!uif!esjmmfs!ifmqfs!qmbdfe!uif!dpsf!joup!dpsf!cpyft!bu!uif!sjh-!nbsljoh!pgg!fwfsz!
3 meters with wooden blocks. Once the box was full, the helper wrapped it in tape. Drillers delivered the core to 
Ojhiuibxlǃt!dpsf!mphhjoh!gbdjmjuz!ebjmz!cz!spbe!ps!ifmjdpqufs/ Drill hole casings remain anchored in bedrock to allow 
future surveying or lengthening. Land-based drill hole casings are cut close to the ground and sealed with an aluminum 
cap stamped with the hole number. 

1.7 Data Verification  

Uif!RQǃt!ebub!wfsjgjdbujpo!jodmvefe!wjtjut!up!uif!qspqfsuz-!esjmm!tjuft-!pvudspqt!boe!dpsf!mphhjoh!gbdjmjujft-!bt!xfmm!bt!bo!
independent review of the data for selected drill holes (surveyor certificates, assay certificates, QA/QC program and 
results, downhole surveys, lithologies, alteration and structures). 

Overall, the authors believe that the data verification process demonstrates the validity of the data and protocols. The 
authors consider the Nighthawk databases to be valid and of sufficient quality to be used for the mineral resource 
estimate in this technical report. 

1.8 Mineral Processing and Metallurgical Testwork  

Four metallurgical testing campaigns between 2016 and 2019 have been conducted to quantify metallurgical 
performance of the Colomac deposit, which is the major mineralized zone in the Indin Lake properties. A sample from 
the Goldcrest deposit was also tested  

Several processing options including flotation, gravity concentration and cyanidation were considered. All samples 
were found to be amenable to grinding through conventional semi-autogenous grinding (SAG) and ball mill grinding. 
The samples exhibited free milling gold recoveries amenable to gravity concentration, flotation and cyanide leaching. 
Gravity concentration and cyanide leaching at a grind size k80 of 150 µm was determined to be the optimum process 
option for this deposit. There is no evidence of any deleterious elements that would impair recovery or result in low-
quality doré. Gold recoveries are expected to be greater than 96% at design and average life-of-mine grades. 

1.9 Mineral Resource Estimation and Statement  

The 2023 Colomac Gold Project mineral resource estimate (2023 MRE) was prepared by Marina Iund, P.Geo., Carl 
Pelletier, P.Geo. and Simon Boudreau, P.Eng., using all available information.  

The mineral resources are not mineral reserves, as they do not have demonstrated economic viability. The result of 
this study is individual mineral resource estimates for eight deposits: Cass, Colomac Main, Damoti, Goldcrest, Grizzly 
Bear, Kim, Treasure Island, and 24/27. 

The effective date of the 2023 MRE is February 9, 2023. 

The authors are of the opinion that the current mineral resource estimate can be classified as indicated and inferred 
mineral resources based on data density, search ellipse criteria, drill hole spacing and interpolation parameters. The 
authors are also of the opinion that the requirement of a reasonable prospect for eventual economic extraction is met 
by having resources constrained by optimized pit-shell and DSO stope designs and a cut-off grade based on 
reasonable inputs that are amenable to potential in-pit and underground extraction scenarios.  

Table 1-1 displays the results of the 2023 MRE for each deposit combining potential open pit and underground mining 
scenarios at cut-off grades of 0.45 to 0.57 g/t Au (in pit), 1.02 to 1.50 g/t Au (underground bulk) and 1.66 g/t Au 
(selective underground), respectively.  
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Table 1-1:  Colomac Gold Project 2023 Mineral Resource Estimate by Deposit and Mining Method 

Deposit 
Area (Mining 

Method) 
Cut-off 

(g/t)  

Indicated Mineral Resource Inferred Mineral Resource 

Tonnage (kt) 
Au 

(g/t)  
Ounces Tonnage (kt) 

Au 
(g/t)  

Ounces 

Colomac 
Main 

Open pit 0.45 54,404 1.45 2,548,000 2,625 1.97 166,000 

Underground Bulk 1.02 8,750 1.77 498,000 10,017 1.97 634,000 

Goldcrest Open pit 0.45 2,849 1.36 125,000 104 1.52 5,000 

Underground Bulk 1.02 659 1.49 32,000 225 1.29 9,000 

Grizzly Bear Open pit 0.46 1,142 1.34 49,000 11 0.69 250 

Underground Bulk 1.03 563 1.54 28,000 156 1.43 7,000 

24/27 Open pit 0.46 1,451 1.75 82,000 15 1.51 700 

Underground Bulk 1.03 514 1.55 26,000 305 1.97 19,000 

Cass Open pit 0.52  -  -  - 3,983 2.36 302,000 

Underground Bulk 1.31  -  -  - 702 2.05 46,000 

Kim Open pit 0.52  -  -  - 2,568 1.72 142,000 

Underground Bulk 1.31  -  -  - 662 1.86 40,000 

Damoti  Open pit 0.57  -  -  - 505 4.13 67,000 

Underground 
Selective 

1.66  -  -  - 601 2.60 50,000 

Treasure 
Island  

Open pit 0.51  -  -  - 1,259 3.64 147,000 

Underground Bulk 1.5  -  -  - 696 2.96 66,000 

Total Open pit 59,945 1.45 2,804,000 11,070 2.33 830,000 

Total Underground 10,486 1.73 583,000 13,364 2.03 872,000 

Total 70,432 1.50 3,387,000 24,434 2.17 1,702,000 

Notes: 1. The independent and qualified persons for the mineral resource estimate, as defined by NI 43-101, are Marina Iund, P.Geo., Carl Pelletier, 
P.Geo., and Simon Boudreau, P.Eng. all from InnovExplo Inc., and the effective date is February 9, 2023. 2. These mineral resources are not mineral 
reserves, as they do not have demonstrated economic viability. The mineral resource estimate follows current CIM definitions and guidelines. 3. 
The results are presented undiluted and are considered to have reasonable prospects of economic viability. 4. The estimate encompasses eight 
gold deposits (Cass, Colomac Main, Damoti, Goldcrest, Grizzly Bear, Kim, Treasure Island, 24/27), subdivided into 115 individual zones (six for Cass, 
six for Colomac Main, 38 for Damoti, three for Goldcrest, four for Grizzly Bear, one for Kim, 45 for Treasure Island, 12 for 24/27) using the grade of 
the adjacent material when assayed or a value of zero when not assayed. Five low-grade envelopes were created: one for Colomac Main (quartz 
diorite dyke) and four for Damoti (BIF). 5. High-grade capping supported by statistical analysis was done on raw assay data before compositing and 
established on a per-zone basis varying from 15 to 100 g/t Au for mineralized zones and 15 to 20 g/t Au for the envelopes. 6. The estimate was 
completed using sub-block model in Leapfrog Edge 2022.1, except for Goldcrest, which was estimated using sub-block model in GEOVIA Surpac 
2021, and Damoti, which was estimated using a percent block model in Gemcom. 7. Grade interpolation was performed with the inverse distance 
cubed (ID3) method on 1.5 m composites for the Colomac Main, Goldcrest and Grizzly Bear deposits, with the inverse distance squared (ID2) method 
on 1 m composites for the Cass and Treasure Island deposits, with the ID3 method on 1 m composites for the Kim deposit, with the ID2 method on 
1.5 m composites for the 24/27 deposits, and with the ordinary kriging (OK) method on 1.0 m composites for the Damoti deposit. 8. A density of 
value of 3.2 g/cm3 (Damoti), 3.0 g/cm3 (Cass), 2.95 g/cm3 (Kim), 2.7 g/cm3 (Colomac Main, Goldcrest, Grizzly Bear, Treasure Island and 24/27,) and 
2.00 g/cm 3 (overburden) was assigned. 9. The mineral resource estimate is classified as indicated and inferred. For the Cass, Colomac Main, 
Goldcrest and Grizzly Bear, Kim, Treasure Island, 24/27 deposits, the inferred category is defined with a minimum of two drill holes within the areas 
where the drill spacing is less than 75 m and shows reasonable geological and grade continuity. The indicated mineral resource category is defined 
with a minimum of three drill holes within the areas where the drill spacing is less than 50 m. For the Damoti deposit, the inferred category is defined 
with a minimum of two drill holes within the areas where the drill spacing is less than 60 m and shows reasonable geological and grade continuity. 
Clipping boundaries were used for classification based on those criteria. 10. The mineral resource estimate is locally pit-constrained with a bedrock 
slope angle of 50° and an overburden slope angle of 30°. It is reported at rounded cut-off grade ranges of 0.45 to 0.57 g/t Au (open pit), 1.02 to 1.50 
g/t Au (underground bulk) and 1.66 g/t Au (Damoti ƿ underground selective). The cut-off grades were calculated using the following parameters: 
mining cost = CA$3.25/t to CA$ 73.00/t; processing cost = CA$21.00/t; G&A = CA$6.00/t; refining costs = CA$5.00/oz; selling costs = CA$ 5.00/oz 
to CA$54.80/oz; gold price = US$1,660.00/oz; USD:CAD exchange rate = 1.33; and mill recovery = 97.0%. The cut-off grades should be re-evaluated 
in light of future prevailing market conditions (metal prices, exchange rates, mining costs etc.). 11. The number of metric tonnes was rounded to 
the nearest thousand, following the recommendations in NI 43-101 and any discrepancies in the totals are due to rounding effects. The metal 
contents are presented in troy ounces (tonnes x grade / 31.10348). 12. The authors are not aware of any known environmental, permitting, legal, 
title-related, taxation, socio-political, or marketing issues, or any other relevant issue not reported in the technical report, that could materially affect 
the mineral resource estimate. 
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The results of the MRE 2023 represent the following differences compared to the previous 2022 MRE (Iund et al., 
2022): 

¶ 26% increase in total indicated mineral resource estimate ounces and a +4% increase in grade 

¶ 36% increase in open pit indicated resource estimate ounces and a +5% increase in grade 

¶ 28% increase in the total inferred resource estimate ounces and a +3% increase in grade 

¶ 38% increase in the open pit inferred resource estimate ounces and a 2% decrease in grade 

Those increases are mainly due to: 

¶ adjustment of the economic parameters to reflect current economic condition 

¶ addition of 40,086 m (182 drill holes) of drilling since the last MRE at the Colomac, Grizzly Bear, 24/27, Kim and 
Cass deposits 

¶ optimization of the interpolation parameters for the Colomac and Cass deposits. 

1.10 Mining Methods  

The project is amenable to industry-standard open pit and underground mining practices. Open pit and underground 
mine designs, mine production schedules and mine capital and operating costs have been developed for the Colomac 
Main, Grizzly Bear, Goldcrest, 24/27, Kim, Cass, Damoti, and Treasure Island deposits at a scoping level of engineering. 
The mineral resources form the basis of the mine planning. 

The open pit activities are designed for approximately 13 years of operation, and underground activities are designed 
to take place concurrently. Conventional drill/blast/load/haul open pit mining methods are suited for the project 
location and local site requirements. Mechanized cut-and-fill (MCF) underground mining methods are suited for the 
deposit geometries and targeted selectivity and production rates. 

The subsets of mineral resources contained within the designed open pits and underground stopes are summarized 
in Table 1-2. Cut-off grades used for each deposit and mining method are also shown as reference. This subset of 
mineral resources forms the basis of the mine plan and production schedule. 

Economic pit limits are determined using the Pseudoflow implementation of the Lerchs-Grossman algorithm. For 
Colomac Main, the ultimate pit limits are split up into phases or pushbacks to target higher economic margin material 
earlier in the mine life. The Goldcrest, Grizzly Bear, 24/27, Cass, Kim and Damoti open pits are each planned to be 
mined as one phase. Geotechnical investigations have not been completed for the deposits, so benches and ramps 
have not been designed, and pit contents are bounded by the optimization shells. Open pit shells have 45° overall 
slopes at Colomac Main and 50° overall slopes in all other deposits. Open pit contents are based on a diluted and 
recovered 5 m SMU block size (6 m block size for Damoti). The SMU blocks introduce a weighted average 11% dilution 
to the original mineral resource estimate (effect varies by deposit). 

Underground stope inventories are determined using the stope shape optimizer algorithm targeting material above 
2.5 g/t Au, and with stope shape sizes of 10 m long x 10 m high x 4 m thick, appropriate for MCF methods. Stope 
shapes are clipped to 25 m below the open pit limits to provide a pillar between the underground workings and the 
open pits. Underground mining dilution of 12%, at a 1 g/t Au diluting grade, is applied to the stope contents based on 
the selectivity of the MCF mining method and average stope thickness. Mining recovery of 95% is also applied.  
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Table 1-2:  PEA Mine Plan Production Summary 

Deposit 
Mining 
Method 

Mill Feed 
(Mt) 

Mill Feed Au 
Grade (g/t) 

Mill Feed 
Metal (koz) 

Waste Rock 
(Mt) 

S/R 
Applied Cut-off 
Grade (g/t Au) 

Colomac Main Open Pit 49.7 1.26 2,020 477 9.6 0.36 

Goldcrest Open Pit 2.6 1.17 100 19 7.3 0.36 

Grizzly Bear Open Pit 1.3 1.06 45 6 4.4 0.36 

24/27 Open Pit 1.2 1.38 54 5 3.8 0.41 

Cass Open Pit 3.3 1.91 205 28 8.5 0.48 

Kim Open Pit 2.5 1.56 124 13 5.3 0.48 

Damoti Open Pit 0.6 2.91 52 5 9.8 0.61 

Total Open Pit  61.3 1.32 2,600 554 9.0  

Colomac Main Underground 4.8 4.06 627 - - 2.20 

Cass Underground 0.3 3.77 37 - - 2.20 

Treasure Island Underground 0.6 4.88 86 - - 2.20 

Damoti Underground 0.2 3.92 31 - - 2.20 

Total Underground  5.9 4.12 782 - -  

Total Open Pit & Underground  67.2 1.57 3,383 554   

Notes: 1. The PEA mine plan and mill feed estimates are a subset of the February 9, 2023. mineral resource estimates and are based on open pit 
and underground mine engineering and technical information developed at a scoping level for the Colomac Main, Goldcrest, Grizzly Bear, 24/27, 
Cass, Kim, Damoti, and Treasure Island deposits. 2. PEA Mine Plan and mill feed estimates are mined tonnes and grade; the reference point is the 
primary crusher. 3. Mill feed tonnages and grades include mining modifying factors. Open pit contents are based on 5 m selective mining unit (SMU) 
block sizes (except for Damoti, which uses 6 m SMU block sizes). The SMU block sizes account for the effects of open pit mining dilution and 
recovery. Underground stope contents include and additionally applied 12% mining dilution, at a 1 g/t Au diluting grade, and 95% underground mining 
recovery. 4. Cut-off grade estimates are based on US$1,550/oz. Au at a currency exchange rate of US$0.74 per C$1.00; 99.95% payable gold; 
$6.50/oz off -site costs (refining, transport and insurance); and an 85% metallurgical recovery for cut-off grade gold. 5. The open pit cut-off grade of 
0.36 g/t Au includes the processing costs of $12.00/t, administrative (G&A) costs of $3.50/t, mining costs of $3.00/t, and low-grade stockpile 
rehandling costs of $2.00/t. The increased cut-off grades of 0.41 g/t, 0.48 g/t and 0.61 g/t Au for the satellite deposits also include coverage for 
resource to mill transport costs of $3/t, $7/t, and $14/t, respectively. 6. The underground cut-off grade of 2.20 g/t Au covers processing costs of 
$12.00/t, administrative (G&A) costs of $3.50/t, mining costs of $115.00/t, and low-grade stockpile rehandle costs of $2.00/t. 7. Estimates have 
been rounded and may result in summation differences. 

The mill will be fed with material from the pits and stopes at an average rate of 6.1 Mt/a (16.7 kt/d), with the majority 
of mill feed coming from the Colomac Main open pits. Waste rock will be placed in waste rock storage facilities (WRSF) 
directly adjacent to open pit ramp exits. Waste rock will also be used for construction of the haul roads between the 
pit exits and the primary crusher. Topsoil and overburden encountered at the top of the pits will be placed in dedicated 
areas of the WRSF and kept salvageable for closure at the end of the mine life. Waste rock from the underground 
operations will be placed within the open pit WRSF facilities. 

The mine production schedule is summarized in Figure 1-1. 
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Figure 1-1:  Mine Production Schedule Summary 

 

Source: MMTS, 2023. 

Open pit mine operations are planned to be owner-operated. Mining operations will be based on a schedule of 365 
operating days per year with two 12-hour shifts per day. An allowance of 10 days of no mine production has been built 
into the schedule to allow for adverse weather conditions.  

The open pit mining fleet will consist of diesel-powered gear and will include the following: 

¶ 250 mm hole rotary drills for waste production drilling 

¶ 200 mm hole down-the-hole (DTH) drills for mineralized material production drilling 

¶ 140 mm reverse circulation (RC) drills for bench-scale grade control drilling 

¶ 34 m3 bucket size shovels for waste production loading 

¶ 22 m3 hydraulic excavators for mineralized material and waste production loading 

¶ 14 m3 bucket-sized wheel loaders for rehandle and support loading 

¶ 230 t payload rigid-frame haul trucks for waste production hauling 

¶ 91 t payload rigid-frame haul trucks for mineralized material and waste production hauling 

¶ ancillary and service equipment to support the mining operations.  

The larger gear will generally focus on mining waste rock in the Colomac Main, Grizzly Bear and Goldcrest deposits, 
and smaller gear will be dedicated to mineralized material extraction and mining within the satellite deposits.  

In-pit dewatering systems will be established for each pit. All surface water and precipitation in the pits will be handled 
by submersible pumps and directed to ex-pit settling water management facilities directly outside the pit limits. 
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Minor equipment maintenance will be performed in the field; major repairs and planned interval maintenance will be 
carried out in the shops near the process facilities. 

Underground operations are planned to be executed via contractor. This will include capitalized ramp, drift, and raise 
development, operating development, and stope extraction and backfill. The detailed make-up of the contractor fleet 
has not been considered.  

Colomac Main open pit operations will be carried out over the entire life of mine, while other satellite open pit deposits 
are mined simultaneously. Colomac Main underground operations will also be carried out over the entire life of mine, 
with a secondary underground operation progressing concurrently through the satellite deposits.  

The planned sequence of extraction over the life of mine is illustrated in Table 1-3. 

Table 1-3:  Deposit Sequence of Extraction  

Deposit Name & Type PP Y01 Y02 Y03 Y04 Y05 Y06 Y07 Y08 Y09 Y10 Y11 Y12 

Colomac Open Pit Phase 1 XX XX XX XX XX XX XX       

Colomac Open Pit Phase 2   XX XX XX XX XX XX XX XX XX XX  

Colomac Open Pit Phase 3   XX XX XX XX XX XX      

Colomac Open Pit Phase 4   XX XX XX XX XX XX XX XX XX XX XX 

Colomac Open Pit Phase 5   XX XX XX XX XX XX XX XX XX XX XX 

Colomac Open Pit Phase 6   XX XX XX XX XX XX XX XX XX XX XX 

Goldcrest Open Pit    XX XX XX XX XX      

Grizzly Bear Open Pit   XX XX XX XX XX XX      

24/27 Open Pit XX XX XX XX          

Cass Open Pit XX XX XX XX XX XX XX XX      

Kim Open Pit XX XX XX XX XX         

Damoti Open Pit XX XX XX XX          

Colomac Underground XX XX XX XX XX XX XX XX XX XX XX   

Cass Underground          XX XX XX XX 

Treasure Island Underground XX XX XX XX XX XX        

Damoti Underground       XX XX XX     

 

1.11 Recovery Methods 

The process flowsheet was designed based on metallurgical testwork carried out for the Colomac Main and Goldcrest 
deposits. Based on a mine to mill analysis, the processing plant capacity was selected as 6.1 Mt/a or 16,715 t/d.  

The process design for the project consists of the following:  

¶ Two-stage crushing, consisting of a primary jaw crusher and a secondary cone crusher with screen 
classification and material handling equipment.  

¶ Grinding of crushed material to 80% (k80*!qbttjoh!tj{f!pg!261!ϴn!xjui!b!TBG mill and ball mill in closed circuit 
with hydrocyclones. The SAG mill and ball mill are each equipped with 7.0 MW motors.  
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¶ A gravity concentration circuit included in the grinding area. Gravity concentrate will feed intensive cyanidation 
and will be recovered by electrowinning independently of the leach circuit. 

¶ Leaching and adsorption circuit including four leach tanks and six carbon-in-pulp (CIP) tanks for a total leach 
and adsorption circuit retention time of 24 hours. This will feed loaded carbon to twin 8-tonne carbon elution 
systems.  

¶ Cyanide destruction will be carried out using an SO2/air system on the final tailings slurry.  

¶ Final tails from the cyanide destruction circuit will be thickened prior to deposition in either a management 
facility or in exhausted open pits.  

Select process design criteria are listed in Table 1-4. The simplified overall process flow diagram is presented in Figure 
1-2. 

Table 1-4:  Process Design Criteria 

Description  Units Value 

Plant Throughput, Design Mt/a  6.10 

Plant Throughput, Design t/d  16,715 

Gold Head Grade, Design g/t Au 1.80 

Crushing Plant Availability % 65 

Mill Availability % 92 

Bond Crusher Work Index (CWi), Design metric 18.7 

Bond Ball Mill Work Index (BWi), Design metric 16.0 

Bond Abrasion Index (Ai), Design - 0.47 

ROM Specific Gravity, Design - 2.69 

ROM Mineralized Material Maximum Size mm 800 

ROM Mineralized Material Moisture % 3 

Mill Feed Stockpile Live Capacity h 12 

Grinding Circuit Feed Size, F80 mm 36 

Grinding Circuit Product Size, P80 ϴn 150 

Pebble Recycle Rate, Operating % Fresh Feed 13 

Cyclone Underflow Pulp Density, Design % Solids (w/w) 72 

Cyclone Overflow Pulp Density, Design % Solids (w/w) 42.5 

Circulating Load % Fresh Feed 400 

Mass Pull to Gravity Concentrator % Fresh Ball Mill Feed 100 

Gravity Concentrator Recovery % Au 27.7 

Leach Configuration - Leach/CIP 

Leach Feed Pulp Density, Design % Solids (w/w) 41.5 

Leach + CIP Residence Time h 24 

Leach & CIP Tanks - 4+ 6 

Leach Tank Total Residence Time, Design h 18 

Leach Extraction, Average % Au 86 

Leach Sodium Cyanide Addition Rate, Design kg/t  0.50 

Leach Hydrated Lime Addition Rate, Design kg Ca(OH)2/t  0.1 

Adsorption Number of Stages - 6 

Adsorption Time Total, Design h 8 
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Description  Units Value 

CIP tail, Solution Concentration mg/L Au <0.015 

Overall Recovery % Au 96.3 

Carbon Batch Size t 8.0 

Type of Stripping System - Pressure Zadra 

Number of Parallel Elution Circuits - 2 

Number of Strips per Elution Column per Day - 1 

Number of Acid Wash Columns - 2 

Hydrochloric Acid Addition Rate, Design % Concentrate w/v  3.0 

Number of Elution Columns - 2 

Electrowinning Plating Time h 16 

Barren Eluate Assay mg/L Au <10 

Carbon Addition Rate, Design kg/t  0.04 

Fuel Source for Elution Heater and Regeneration Kiln - Electric 

Detoxification Feed CNWAD Concentration, Design mg/L  100 

Detoxification Tanks - Two, parallel 

Detoxification Residence Time, Total min 60 

Detoxification SO2 Addition Rate, Design g/g CNWAD 5.0 

Detoxification Copper Addition Rate, Design ppm Cu2+ 15 

Detoxification Hydrated Lime Addition Rate, Design g/g SO2 0.75 

CNWAD Discharge Concentration (Circuit Discharge) mg/L  <5 

Tailings Thickener Underflow Density, Design % solids (w/w) 65 

Thickener Overflow Solids mg/L  <100 

Thickener Flocculant Addition Rate, Design g/t  20 

Source: Ausenco, 2023. 
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Figure 1-2:  Simplified Process Flow Diagram 

 
Source: Ausenco, 2023. 
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1.12 Project Infrastructure  

1.12.1 General Site Facilities 

Infrastructure to support the Colomac Gold Project will consist of site civil work, site facilities/building, a water system, 
and site electrical services. Site facilities will include both mine and process facilities, as follows:  

¶ Mine ƿ Administration of fices, truckshop and warehouse, tire repair shop, mine workshop, mine dry, fuel storage 
and distribution, permanent accommodations facility, and miscellaneous facilities 

¶ Process ƿ Process plant, crusher facility, process plant workshop and assay laboratory 

¶ Services ƿ Potable water, fire water, compressed air, power generation, diesel, communication, and sanitary 
systems.  

Power generation for the site will come from diesel for critical users and from renewable sources, namely wind and solar, 
for non-critical users. The diesel generation plant will have enough capacity to power the entire site, if required. The use of 
renewable energy offsets the expense of diesel generation at a remote location as well as improving the project carbon 
footprint.  

1.12.2 Tailings Management Facility  

It is assumed there will be three waste rock storage facilities between the open pits and Steeves Lake, developed on the 
west side of the open pits. A portion of the waste rock will be utilized in the construction of the tailings management facility 
(TMF) rockfill embankments.  

The project will produce a total of 67.2 Mt of tailings over the design life of the project. Tailings will be stored in two 
facilities: initially in the existing slurry TSF, and later in the mined-out Grizzly Bear and Goldcrest open pits.  

The existing TMF is approximately 2.7 km long and 1.0 km wide. It was selected as the preferred tailings storage option 
due to topographical containment and the reduction of environmental impact. The existing TMF stores around 11.2 Mt of 
the tailings at elevations ranging from 346 to 352 masl; the crest of the dam 1 is at 349 masl. The TMF has been designed 
to store additional 52.7 Mt of tailings although it has potential for further expansion. The TMF requires the construction of  
seven small dams ranging in height from 4 m to 31 m, all with a final crest elevation at 372 masl to contain the required 
volume of tailings, operational water, and stormwater plus freeboard. In addition, spillways will be constructed for every 
dam raise to pass the one-third level between the 1;1,000-year event and PMF. In its final configuration the facility will store 
63.9 Mt of tailings.  

Approximately 14.5 Mt of tailings will be deposited into the mined-out Grizzly Bear and Goldcrest open pits at the end of 
Year 7 when they become available. The schedule will begin with Goldcrest, so waste rock can be stacked over these pits 
in the east sections of the Central and South WRSF over the last three years of operation. Final life-of-mine tailings will 
then be placed in the TMF. 

Slurried tailings will be pumped from the process plant to the TMF and open pits by way of pipelines that extend two-thirds 
of the way around their perimeters. Spigots around the facilities would then discharge tailings to provide a uniform tailings 
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surface and maximize storage volume. Tailings are planned to be discharged at 32% solids and will have an overall final 
dry bulk density of 1.45 t/m3. The TMF will provide a portion of water for the process plant from excess tailings water, 
rainfall runoff, and snowmelt. 

1.13 Environmental, Permitting and Social Considerations  

The project involves the development of a mine cantered near the historical Colomac mine with several satellite 
developments in the surrounding area. The property is located approximately 220 km northwest of Yellowknife, NWT. The 
site is accessible year-round by air and during a portion of the winter season it can be accessed by a 245 km long winter 
road.  

The deposits will be developed by a combination of surface and underground mining methods. Planned infrastructure 
includes seven open pits (Damoti, Colomac Main, Grizzly Bear, Kim, Cass, 24/27, and Goldcrest), as well as underground 
operations at three of those open pits (Damoti, Colomac Main, and Cass). Treasure Island is to be developed by 
underground methods only. The project will include mine, process, and services infrastructure as detailed in Section 18. 
From an environmental perspective, key facilities and processes include waste rock piles, process plant, tailings storage 
facilities, pipelines, roads, airstrip, water management areas, effluent streams to the receiving environment, water 
treatment plant, accommodations facility, potable and sanitary systems, crushing facilities and assay laboratory. Most of 
the major mine infrastructure and all processing will be located in the Colomac center area (Colomac Main, Goldcrest, 
Grizzly Bear). Limited infrastructure is associated with the satellite sites (Kim, Cass, 24/27, Damoti,).  

Uif!qspkfdu!jt!mpdbufe!jo!uif!Xflǃˠf{iˤj!sfhjpo!boe!xjuijo!uif!nbobhfnfou!bsfb!pg!uif!UÎ̟di Government. The WekЮeɣzhìi 
Renewable Resources Board (WRRB) has the wildlife co-nbobhfnfou!bvuipsjuz!gps!uif!sfhjpo-!bt!ftubcmjtife!cz!uif!UÎ̟dip!
Bhsffnfou/!Uif!UÎ̟di Government represents the communities of Behchokæ, Gamètì, Wekweètì, and Whatì (refer to 
Figure 4-1 for location of these communities). The North Slave Métis Alliance (NSMA) represents the rights of the Métis 
people of the Great Slave Lake area, primarily in the region north and east of Great Slave Lake, NWT. 

1.13.1 Environmental Considerations  

The project site was historically a gold mine (Colomac Mine) which operated between 1990ƿ1992, and 1994ƿ1997. After 
being forced into receivership, Crown-Indigenous Relations and Northern Affairs Canada, CIRNAC (formerly DIAND) 
assumed responsibility for the site in 1999 and began remediation activities. Remediation took place from 2000 to 2012 
and subsequent post-closure monitoring produced a significant amount of data. Several monitoring programs were in 
place through CIRNAC, such as the geotechnical, the hydrological monitoring program, and the surveillance network 
monitoring program. Several relevant reports were developed during the reclamation and post-closure monitoring periods 
which provide useful baseline information for the proposed project. However, the available data covers the areas in and 
around the Colomac center area of the property and do not include the more remote satellite sites. In addition, much of 
the data are not current and therefore not applicable for supporting future permitting efforts. Over the last several years, 
Nighthawk has commenced limited data collection in the areas of water quality, geochemistry, and archaeology, with much 
of this work focused around the Damoti area. Therefore, there are baseline data gaps that would require filling to support 
future regulatory applications and the Environmental Impact Assessment (EIA) process which is likely to be carried out by 
the Mackenzie Valley Environmental Impact Review Board (MVEIRB). Future baseline work will focus on current project 
development description and scope as presented in this report, herein.  

WSP completed an Environmental Information Needs Assessment in 2022 which identified gaps in baseline data which 
will help to support future regulatory applications for the project. Recommendations for future baseline work were put 
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forward by WSP in that report. It is noted that for some baseline studies, both seasonal and multiple years of data collection 
are required to support regulatory applications and completion of these studies are a critical path for permitting. 

The proposed project has been designed to minimize infrastructure permit and new impacts. This has resulted in a design 
footprint that interacts with areas of historical mining operations and corresponding mine closure features that have been 
constructed and advanced by CIRNAC from 2000 to 2012. Discussions with CIRNAC will need to be advanced regarding 
the potential disturbance of existing closed facilities and any consequential security liabilities associated with post-closure 
monitoring. 

There are opportunities for renewable energy for the project site that have been identified and incorporated in the design 
for the project.  The assumption is for 60% of the site power to be provided by solar and wind power and the remaining 
40% from diesel. The use of renewable energy offsets the expense of diesel generation at a remote location as well as 
improving the project carbon footprint. 

In terms of water management, the main consideration for the project is related to changes to the flow regime of Baton 
Lake, which will require diversion around the Colomac Main open pits and loss of fish habitat. This will require fisheries 
authorization and habitat compensation measures. Mine contact water around all surface facilities will be managed in 
accordance with regulatory requirements and tested/treated as required prior to discharge to downstream receivers.  

As the project progresses through the PFS, environmental assessment and permitting stages, a number of environmental 
management and monitoring plans will be required for the purpose of guiding the development and operation of the project 
and mitigating and limiting environmental impacts. These plans will be complementary to the engineered designs that will 
be required for the storage of tailings, waste rock, mineralized material, and conveyance/storage/treatment of mine 
contact water (refer to Section 18 for details). 

1.13.2 Closure and Reclamation Considerations  

Nighthawk currently has an approved Interim Closure and Reclamation Plan (ICRP -Version 3.3) for the Damoti site only, 
and further requirements for an ICRP for advanced exploration are outlined in Schedule 5 of water licence W2021L2-0005 
and a version 4 of that document is currently under review by regulators. Future water licences and land use permits for 
mine development will outline closure plan requirements for the Colomac Gold Project. 

The current conceptual closure and reclamation plan for the project as outlined in this report includes the following 
potential measures:   

¶ partial backfilling of open pits with waste rock, and flooding of the remaining open pits and underground workings 

¶ mineralized material stockpile to be reclaimed, once depleted 

¶ mine portals to be decommissioned, plugged and backfilled 

¶ plant and infrastructure pad to be dismantled, removed, and re-contoured and revegetated 

¶ tailings dam and beach to be reclaimed with an erosion resistant surface 

¶ water treatment to be continued as required until the TMF and other contact water quality meets applicable 
discharge criteria 
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¶ once TMF water quality meets discharge criteria, water treatment to cease, and the TMF will be allowed to discharge 
naturally via a closure spillway 

¶ at closure, PAG rock will be managed by rehandling into the pits to keep it permanently submerged in the pit lakes 
and/or capping it with low permeability liner to reduce seepage and oxygen infiltration; NPAG waste rock stored on 
the surface will be stored to ensure stability and compatibility with existing landforms and wildlife usage. 

The preliminary closure and reclamation costs are provided in Sections 1.15 and 21.2.9. 

1.13.3 Permitting Considerations  

The major federal legislation and associated processes and authorizations include an environmental assessment under 
the Mackenzie Valley Resource Management Act (MVRMA), a Fisheries Act Authorization(s) issued under the Fisheries 
Act, and potentially a Schedule 2 amendment to the Metal and Diamond Mining Effluent Regulations (MDMER). 

The Land Claims and Self-Hpwfsonfou!Bhsffnfou!bnpoh!uif!UÎË┐chp┐ the Government of the Northwest Territories, and the 
Hpwfsonfou!pg!Dbobeb!)uif!UÎË┐chp┐ Agreement) provides rights and benefits to land, resources, and self-government to 
UÎË┐chp┐ djuj{fot/!Voefs!Tfdujpo!34/5!pg!uif!UÎË┐chp┐ Agreement, the proponent of a major mining project (as defined under the 
UÎË┐chp┐ Bhsffnfou*!nvtu!ofhpujbuf!boe!dpnf!up!bo!bhsffnfou!xjui!uif!UÎË┐chp┐ Government regarding the project or agree 
that the project does not require an agreement. This agreement typically involves provisions for environmental protection, 
fnqmpznfou!ubshfut-!usbjojoh-!boe!cvtjoftt!pqqpsuvojujft!gps!uif!UÎË┐chp┐.  

Upon completion of the environmental assessment, the Colomac Gold Project will require a federal water licence, a non-
federal water licence, and land use authorization prior to commencing mine development. Water licences allow for the use 
of water and the deposition of waste and a land use permit authorizes land use activities such as blasting, fuel storage, 
vtf!pg!ifbwz!nbdijofsz-!boe!tjuf0cvjmejoh!dpotusvdujpo/!Xbufs!mjdfodft!boe!mboe!vtf!qfsnjut!bsf!jttvfe!cz!uif!Xflǃˠf{iˤj!
Land and Water Board under the MVRMA and enforced by federal and territorial inspectors.  

1.13.4 Social Considerations 

The Colomac Gold Project is located across both federal and non-gfefsbm!mboet!jo!uif!usbejujpobm!ufssjupsz!pg!uif!UÎË┐chp┐. 
Traditionally, the Indin Lake area has been used for hunting, fishing, and trapping (SLR, 2022). The land is located in the 
Xflǃˠf{iˤj!sfhjpo!boe!xjuijo!uif!N˫xiˤ!Hphib!Eˠ!O˦˦u˝ˠˠ!cpvoebsz. 

Tjodf!bdrvjsjoh!uif!qspqfsuz!jo!3123-!Ojhiuibxl!ibt!jodsfbtjohmz!fohbhfe!ftqfdjbmmz!xjui!uif!UÎ̟di Government, 
Wek ŝezhìi Renewable Resources Board (WRRB) and with the North Slave Métis Alliance (NSMA) to discuss and seek input 
on ongoing exploration projects activities, environmental management plans, and monitoring programs, including 
organizing tours to the Project site, and to identify employment and contracting opportunities for Indigenous peoples. 
Nighthawk has developed a system of tracking its engagement activities and follow-up actions/commitments .  

Traditional Knowledge, and its incorporation in the project design and environmental programs, will be a key requirement 
during the regulatory process. Traditional Knowledge studies and community workshops should be initiated early in the 
regulatory process so there can be meaningful integration with western science when developing environmental 
management programs.  
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1.14 Markets and Contracts 

It was assumed in this PEA that the Colomac Gold Project will produce gold in the form of doré bars. The market for doré 
is well-established and accessible to new producers. The doré bars will be refined in a certified North American refinery 
and the gold will be sold on the spot market. 

No market studies have been conducted by Nighthawk or its consultants on the gold doré that will be produced at the 
Colomac Gold Project. Gold is a freely traded commodity on the world market and there is a steady demand from 
numerous buyers. Gold production is expected to be sold on the spot market. Terms and conditions included as part of 
the sales contracts are expected to be typical for this commodity. Gold is bought and sold on many markets, and it is not 
difficult to obtain a market price at any time. The gold market is liquid, with many buyers and sellers active at any given 
time.  

1.15 Capital Cost Estimates 

The capital cost estimate conforms to Class 5 guidelines for a PEA-level estimate with ±50% accuracy according to the 
Association for the Advancement of Cost Engineering International (AACE International). The capital cost estimate was 
efwfmpqfe!jo!R2!3134!Dbobejbo!epmmbst!cbtfe!po!Bvtfodpǃt!jo-house database of projects and studies, as well as 
experience from similar operations. 

The estimate includes open pit and underground mining, processing, on-site infrastructure, tailings and waste rock 
facilities, off-tjuf!jogsbtusvduvsf-!qspkfdu!joejsfdu!dptut-!qspkfdu!efmjwfsz-!Pxofsǃt!dptut-!boe!dpoujngency. The capital cost 
summary is presented in Table 1-5. The total initial capital cost for the Colomac Gold Project is C$654 million; and life-of-
mine sustaining costs are C$665 million. Closure costs are estimated at C$50 million, with salvage credits of C$32 million.  

Table 1-5:  Summary of Capital Costs 

WBS WBS Description 
Initial Capital Cost 

(C$M) 
Sustaining Capital Cost 

(C$M) 
Total Capital Cost 

(C$M) 

1000 Mining 161 547 708 

2000 Process Plant 160 0 160 

3000 On-Site Infrastructure 170 86 256 

4000 Off-Site Infrastructure 9 0 9 

 Total Directs 499 633 1,133 

5000 Project Indirects 15 0 15 

6000 Project Delivery 35 0 35 

7000 Pxofsǃt!Dptu 9 0 9 

 Total Indirects 59 0 59 

8000 Contingency 96 32 127 

 Closure (Net of Salvage) - 18 18 

 Kim & Cass NSR Buyback - 3 3 

 Project Totals 654 686 1,340 

Note: Numbers may not add up due to rounding. 
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1.16 Operating Cost Estimates 

The operating cost estimate is presented in Q1 2023 Canadian dollars. The estimate was developed to have an accuracy 
of ±50%. The estimate includes mining, processing, and general and administration (G&A) costs. Table 1-6 provides a 
summary of the project operating costs. 

The overall life-of-mine operating cost is C$2,952 million over 12 years, or an average of C$43.87/t of material milled in a 
typical year. Of this total, processing and G&A account for C$768 million and mining accounts for C$2,183 million. 

Common to all operating cost estimates are the following assumptions: 

¶ Cost estimates are based on Q1 2023 pricing without allowances for inflation. 

¶ For material sourced in US dollars, an exchange rate of 1.35 Canadian dollar to 1.00 US dollar was assumed. 

¶ Estimated cost for diesel is C$1.00/L 

¶ The annual power costs were calculated using a unit price of C$0.08/kWh. This is an average calculated using solar, 
wind and diesel power generation sources. 

Open pit mine operating costs are built up from first principles and applied to the mine production schedule. Productivity 
and cost inputs are derived from historical data collected by MMTS. 

Underground mine operating costs assume operations will be carried out by contractor and are derived from historical 
data collected by MMTS. 

Table 1-6:  Operating Cost Summary  

Cost Area Life-of-Mine Total (C$M) Per Mineralized Tonne (C$/t) % of Total 

Mining 2,183 3.5/t mined 74 

Open Pit 1,504 2.5/t mined 51 

Underground 680 115/t mined 23 

Process 600 8.9/t milled 20 

G&A 168 2.5/t milled 6 

Total $2,952 $43.9/t  100 

 

1.17 Economic Analysis 

The 2023 PEA is preliminary in nature and is partly based on inferred mineral resources that are considered too speculative 
geologically to have the economic considerations applied to them that would enable them to be categorized as mineral 
reserves. There is no certainty that the 2023 PEA based on these mineral resources will be realized. Mineral resources that 
are not mineral reserves do not have demonstrated economic viability. 
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The results of the economic analyses represent forward-looking information as defined under Canadian securities law. 
The results depend on inputs that are subject to known and unknown risks, uncertainties, and other factors that may cause 
actual results to differ materially from those presented here.  

The project was evaluated using a discounted cash flow analysis based on a 5% discount rate. Cash inflows consisted of 
annual revenue projections. Cash outflows consisted of capital expenditures, including pre-production costs; operating 
costs; treatment, refining and transport costs; taxes; and royalties. These were subtracted from the inflows to arrive at the 
annual cash flow projections. Cash flows were taken to occur at the midpoint of each period. The economic analysis also 
used the following assumptions: 

¶ Construction will take 12 months. 

¶ The project has a mine life of 11.2 years (last year is a partial year). 

¶ The results are based on 100% ownership. 

¶ The project will be capital cost funded with 100% equity (no financing cost assumed). 

¶ All cash flows are discounted to the start of construction using a mid-period discounting convention. 

¶ All metal products will be sold in the same year they are produced. 

¶ Project revenue will be derived from the sale of gold doré. 

¶ No contractual arrangements for refining currently exist. 

The pre-tax NPV discounted at 5% is C$1,800 million; the IRR is 42.4%; and payback period is 2.1 years. On a post-tax basis, 
the NPV discounted at 5% is C$1,170 million; the IRR is 34.6%; and payback period is 2.1 years. A summary of project 
economics is shown in Table 1-7. 
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Table 1-7:  Economic Analysis Summary 

General Unit Value 

Gold Price US$/oz 1,600  

Exchange Rate CAD:USD 0.74  

Mine Life years 11.2 

Total Waste Tonnes Mined kt 554,128  

Total Mill Feed Tonnes kt 67,203  

Open Pit Strip Ratio w:o 9.0  

Production    

Mill Head Grade g/t  1.57 

Mill Recovery Rate % 96.3% 

Total Mill Ounces Recovered koz 3,257 

Total Average Annual Payable Production koz 290 

Operating Costs     

Open Pit Mining Cost C$/t mined 2.49  

Underground Mining Cost C$/t mined 115.0  

Overall Mining Cost (Open Pit and Underground) C$/t mined 3.5  

Overall Mining Cost (Open Pit and Underground)  C$/t milled 32.5  

Processing Cost  C$/t milled 8.9  

General & Administrative Cost C$/t milled 2.5  

Total Operating Costs  C$/t milled 43.9  

Refining, Treatment & Transportation Cost  C$/oz 2.4  

Net Smelter Royalty % 0.0% 

Cash Costs1 US$/oz Au 673  

All-In Sustaining Costs2 US$/oz Au 828  

All-In Costs3 US$/oz Au 977 

Capital Costs    

Initial Capital  C$M 654  

Sustaining Capital  C$M 665  

Closure Costs  C$M 50  

Salvage Costs  C$M 32  

Financials ƿ Pre-Tax    

Net Present Value (5%)  C$M 1,800  

Internal Rate of Return  % 42.4%  

Payback  years 2.1  

Financials ƿ Post-Tax    

Net Present Value (5%)  C$M 1,170  

Internal Rate of Return % 34.6%  

Payback years 2.1 

Note: 1. Cash costs consist of mining costs, processing costs, mine-level G&A and refining charges. 2. All-in sustaining costs include cash costs plus 
sustaining capital, closure costs and salvage value. 3. All-In Costs consists of all-in sustaining costs plus initial capital. 
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1.18 Sensitivity Analysis  

A sensitivity analysis was conducted on the base case pre-tax and post-tax NPV and IRR of the project using the following 
variables: gold price, discount rate, exchange rate, capital costs, operating costs, mill head grades and mill recoveries. 

As presented in Figures 1-3 and 1-4, the analysis showed that the project is most sensitive to changes in gold price, foreign 
exchange, mill recovery, and head grade. 

Figure 1-3:  Pre-Tax NPV, IRR Sensitivity Results 

 
 

 
Source:  Ausenco, 2023. 
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Figure 1-4:  Post-Tax NPV, IRR Sensitivity Results 

 
 

 
Source:  Ausenco, 2023. 

1.19 Interpretation and Conclusions  

Based on the assumptions and parameters presented in this report, the PEA shows positive economics (i.e., $1,170 million 
post-tax NPV (5%) and 34.6% post-tax IRR). The PEA supports a decision to carry out additional detailed studies. There is 
a recommended work program totalling C$53 million, including recommendations pertaining to geological investigations, 
metallurgical testwork, geotechnical investigations, renewable energy generation investigations, mining engineering, 
environmental and community impact studies, and the execution of a pre-feasibility study.  
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1.20 Recommendations 

The authors have prepared a cost estimate for the recommended work program to serve as a guideline for the next project 
stage (i.e., pre-feasibility study). Expenditures are estimated at C$51.2 million including 15% for contingency.  

1.20.1 Exploration and Geology 

Additional diamond drilling on multiple zones could potentially upgrade some of the inferred mineral resource to the 
Indicated category and potentially add to the inferred mineral resource, since most of the mineralized zones have not been 
fully explored along strike or to depth. 

Based on the results of the 2023 MRE, the authors make the recommendations listed below by area. 

1.20.1.1 Colomac Centre Area 

¶ Additional exploration drilling using a regularly-spaced drill grid to satisfy inferred mineral resource category criteria. 
The exploration drilling should be targeted in the dip extension of the mineralized shoots identified in the litho-
structural models and in the resource block models to test the potential mainly in the depth extension of the 
deposits, but also in the lateral extensions. 

1.20.1.2 Damoti Area 

¶ Additional exploration drilling along the continuity of the BIF to discover additional favourable areas for gold 
mineralization and additional resources. The authors suggest to target the still-open northern part of the central 
fold, the underexplored eastern limb of the western third fold, and more generally, areas of the BIF with a low 
magnetic response as a good correspondence between low magnetism, alteration and gold values has been 
observed in the Damoti BIF. 

¶ Metallurgical testwork to yield a better assessment of the recovery rate and milling cost assumptions in the cut-off 
grade calculation for a future MRE update.   

¶ A survey program for historical drill hole collars and access to the ramp to confirm the exact location of the drill 
holes. This would allow some of the inferred mineral resources to be converted to the Indicated category. 

1.20.1.3 Kim & Cass Area 

¶ Additional exploration drilling using a regularly-spaced drill grid to satisfy inferred mineral resource category criteria. 
The exploration drilling should be targeted in the dip extension of the mineralized shoots identified in the litho-
structural model and in the resource block model to test the potential mainly in the depth extension of the deposit, 
but also in the lateral extensions. 

¶ Metallurgical testwork to yield a better assessment of the recovery rate and milling cost assumptions in the cut-off 
grade calculation for a future MRE update.   
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¶ A survey program for historical drill hole collars to confirm the exact location of the drill holes. This would allow 
some of the inferred mineral resources to be converted to the indicated category. 

¶ An advance litho-structural study to increase the confidence in the geological models (in progress). 

1.20.1.4 Treasure Island Area 

¶ Additional exploration drilling using a regularly-spaced drill grid to satisfy inferred mineral resource category criteria. 
The exploration drilling should be targeted in the dip extension of the mineralized shoots identified in the litho-
structural model and in the resource block model to test the potential mainly in the depth extension of the deposit, 
but also in the lateral extensions. 

¶ Metallurgical testwork to yield a better assessment of the recovery rate and milling cost assumptions in the cut-off 
grade calculation for a future MRE update.   

¶ A survey program for historical drill-hole collars to confirm the exact location of the drill holes. This would allow 
some of the inferred mineral resources to be converted to the indicated category. 

1.20.1.5 Regional Exploration 

¶ Regional exploration drilling on the more prominent satellite targets including Albatross, Nice Lake and Leta Arm 
Group. Conditional upon successful drilling, it could lead to a mineral resource estimate. 

¶ Continued regional exploration work, including drilling, on a number of regional prospects while maintaining a similar 
scale of activity on many of the high-profile targets with the goal of advancing known deposits and showings and 
making new discoveries. Particular attention should be paid to near-surface mineralization proximal to the Colomac 
deposit. 

1.20.2 Mineral Processing and Metallurgical Testwork  

Work should be conducted to determine the optimal flowsheet and design criteria to potentially improve project economics 
as part of a pre-feasibility study. A pre-feasibility level metallurgical testwork program, using industry standard testwork 
procedures, focusing on the major deposits, is recommended. This includes the following work:  

¶ Samples reflecting the different styles and geological settings of mineralization to test recoveries near cut-off grade, 
including samples from the other deposits in the Colomac Gold Project. Sampling should include flowsheet 
development composites and variability samples that address grade ranges and the major styles of mineralization. 

¶ Bulk mineralogy studies and gold deportment studies of major lithological units, as well as any areas of specific 
interest noted by the geology team. 

¶ Comprehensive comminution testing including Bond rod and ball mill work indices, SMC testing and abrasion index 
tests with the number of samples tested appropriate for a PFS study. These will validate the design assumptions 
on comminution equipment sizing and selection. 
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¶ Gravity concentration testing on appropriate composite samples using the E-GRG protocol to better estimate full 
scale recoveries. 

¶ Gravity recovery and leach tests at the optimized grind size with appropriate kinetic solution sampling to optimize 
leach retention time. 

¶ Cyanide detoxification testing to determine reagent usage, residence times and expected concentrations at 
discharge. 

¶ Oxygen uptake testing to determine air/oxygen requirements. 

¶ Acid/base accounting and kinetic testing of detoxified tailings including trace element background data collection 
for environmental base line studies.  

¶ Solids liquid separation testing for thickener sizing and reagent usage.  

¶ Multi-element ICP analysis with a focus on typical deleterious elements. 

1.20.3 Mineral Resource Estimation 

Based on the results of the 2023 MRE, the QPs make the recommendations outlined in the following subsections. 

1.20.3.1 Colomac Centre Area 

¶ Carry out additional exploration drilling using a regularly-spaced drill grid to satisfy inferred mineral resource 
category criteria. The exploration drilling should target the dip extension of the mineralized shoots identified in the 
litho-structural models and in the resource block models to test the potential of the deposits, mainly in the depth 
extension but also in the lateral extensions. 

1.20.3.2 Damoti Area 

¶ Carry out additional exploration drilling along the continuity of the BIF to discover additional favourable areas for 
gold mineralization and additional resources. The authors suggest targeting the still-open northern part of the 
central fold, the underexplored eastern limb of the western third fold, and more generally, areas of the BIF with a low 
magnetic response, because good correspondence between low magnetism, alteration, and gold values has been 
observed in the Damoti BIF. 

¶ Carry out metallurgical testwork to yield a better assessment of the recovery rate and milling cost assumptions in 
the cut-off grade calculation for a future MRE update.  A survey program for historical drill hole collars and access 
to the ramp to confirm the exact location of the drill holes should be completed. This would allow some of the 
inferred mineral resources to be converted to the indicated category. 
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1.20.3.3 Kim & Cass Area 

¶ Carry out additional exploration drilling using a regularly-spaced drill grid to satisfy inferred mineral resource 
category criteria. The exploration drilling should target the dip extension of the mineralized shoots identified in the 
litho- structural model and in the resource block model to test the potential of the deposits, mainly in the depth 
extension but also in the lateral extensions. 

¶ Complete metallurgical testwork to yield a better assessment of the recovery rate and milling cost assumptions in 
the cut-off grade calculation for a future MRE update.   

¶ A survey program for historical drill-hole collars to confirm the exact location of the drill holes should be completed. 
This would allow some of the inferred mineral resources to be converted to the indicated category. 

¶ An advance litho-structural study to increase the confidence in the geological models is in progress and should be 
completed. 

1.20.3.4 Treasure Island Area 

¶ Carry out additional exploration drilling using a regularly-spaced drill grid to satisfy inferred mineral resource 
category criteria. The exploration drilling should target the dip extension of the mineralized shoots identified in the 
litho-structural model and in the resource block model to test the potential of the deposit, mainly in the depth 
extension but also in the lateral extensions. 

¶ Complete a metallurgical testwork to yield a better assessment of the recovery rate and milling cost assumptions 
in the cut-off grade calculation for a future MRE update.   

¶ A survey program for historical drill-hole collars to confirm the exact location of the drill holes should be carried out. 
This would allow some of the inferred mineral resources to be converted to the indicated category. 

1.20.3.5 Regional Exploration 

¶ Carry out regional exploration drilling on the more prominent satellite targets, including Albatross, Nice Lake and 
Leta Arm Group. Conditional upon successful drilling, it could yield to a mineral resource estimate. 

¶ Continue regional exploration work, including drilling, on a number of regional prospects while maintaining a similar 
scale of activity on many of the high-profile targets with the goal of advancing known deposits and showings and 
making new discoveries. Particular attention should be paid to near-surface mineralization proximal to the Colomac 
deposit. 

¶ In addition to the work above, the authors recommend increasing the number of bulk density measurements at all 
deposits and to perform a PEA-level economic study. An environmental baseline study should be part of the planning 
process. 

The authors also recommend continuing to maintain a pro-active and transparent strategy and communication plan with 
local communities and First Nations. The authors have prepared a cost estimate for the recommended work program to 
serve as a guideline.  
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1.20.4 Mining 

The following recommendations are made with regard to advancing the mine engineering of the Colomac Gold Project to 
the next project phase:  

¶ geotechnical analysis of planned open pits and underground development, as follows: 

o targeted geotechnical drilling for each deposit's planned open pit walls, and within underground ramp/stope 
host rock. 

o laboratory testing for intact rock strength (unconfined compressive strength tests, point load tests, and 
indirect tensile strength tests) and for discontinuity strength (direct shear tests) 

o crown pillar analysis for underground mining below planned open pits 

o underground analysis of geotechnical information to determine appropriate spans that can be opened 

o hydrogeology and hydraulic conductivity testing to refine pit and underground water inflow estimates.  

¶ condemnation drilling of the footprints identified for the waste rock storage facilities, as well as site infrastructure 

¶ topographic surveys of all planned roads to satellite deposits 

¶ portal siting studies for the Colomac and Treasure Island surface portals 

¶ further analysis of underground mining method to be used 

¶ analysis of backfill material (paste fill versus unconsolidated waste rock versus cemented rock fill) 

¶ detailed stope planning should be carried out to estimate production rate of underground mining 

¶ drill penetration and blast fragmentation studies for mineralized material and waste rock in all deposits 

¶ updates to designs of open pits, waste storage piles, stockpiles, mine haul roads, underground stopes and 
underground development, incorporating results from all other recommended work programs 

¶ mine operational and cost trade-off studies examining contractor vs. owner managed operations, lease vs. purchase 
of mine mobile equipment fleet, cost comparisons of various mobile fleet equipment class sizes. 

1.20.5 Recovery Methods  

Additional studies to determine the optimal process flowsheet for the project should be conducted once suitable 
metallurgical testing is completed. These studies should include engineering trade-off studies to confirm the following:  

¶ optimal grind size and comminution circuit selection 

¶ optimal slurry thickening strategy, if any 

¶ leaching configuration (carbon in leach/carbon in pulp/carousel) 
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¶ pre-aeration requirements and optimal leaching reagent dosing strategy 

¶ optimal reagent supply strategy 

¶ cyanide detoxification process/method 

¶ review of plant layout and site infrastructure to incorporate any recommendations generated by the work described 
above. 

1.20.6 Project Infrastructure  

1.20.6.1 Tailings Management Facility ƿ Site Geotechnical Field and Laboratory Program 

The site is located in an area of extensive discontinuous and degradation of permafrost, which affects the design of all 
mining infrastructure not in terms of stability and deformation of earth masses, but also control of 
surface/subsurface/processing water and its interaction with existing and future thermal regime of the degrading 
permafrost as it may affect both short -term and long-term performance of these facilities. The existing database contains 
only data from the drilling program completed in 2006 and needs to be updated. 

A comprehensive geotechnical site investigation program should be performed in the next phase of the project. The 
program should include a site field geotechnical investigation and laboratory testing program that includes the following 
facilities: 

¶ tailings management facility 

¶ waste rock storage facility 

¶ primary crusher 

¶ process plant 

¶ mine infrastructure 

¶ mine roads. 

The main purposes of the recommended field investigation and laboratory program since historical geotechnical 
information is not available is as follows: 

¶ provide detailed characterizations of the sites of waste rock storage facility, primary crusher, process plant and 
supporting infrastructure 

¶ establish detailed foundation and groundwater conditions underneath the existing TMF and the proposed TMF that 
would bring it in line with current CDA guidelines and Canadian industry standards for tailing dam facilities 

¶ establish the presence of permafrost and depth to permafrost for mine infrastructure (if present).  

For the TMF, the site investigation includes total of 18 boreholes to a depth of 40 m or 10 m into bedrock and 15 test pits 
to a depth of 4 m or refusal. The boreholes should be drilled within the footprint of the impoundment, proposed 
embankments, and any potential faults (if present). 
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For the waste rock storage areas, the site investigation should include six boreholes to a depth of 40 m or 10 m into 
bedrock and 15 test pits to a depth of 4 m or refusal. For the process plant and primary crusher, the investigation should 
include four boreholes to a depth of 30 m or 10 m into bedrock and eight test pits to a depth of 4 m or refusal. An additional 
15 test pits to a depth of 4 m or refusal should be performed for other site infrastructure. 

Based on the above, the site investigation program for mine Infrastructure would include 28 boreholes and 55 test pits. 
The boreholes should be drilled using a geotechnical rig capable of performing standard penetration tests (SPT), packer 
testing (rock), and constant head test (soil), along with taking samples. The test pits should be performed using an 
excavator.  

The field program should also include the installation of eight thermistors in selected boreholes and six vibrating wire 
piezometers in selected boreholes to measure pore water pressures. As part of the geotechnical program, a geophysical 
investigation would be performed to complement the borehole and test pit program. The program would consist of several 
geophysical lines for a total length of 1,500 m.  

1.20.6.2 Tailings Storage and Waste Rock Storage Design 

The design of the tailings storage area should include a conventional TMF and in-pit tailings storage. For the waste rock 
storage facility, Ausenco will provide the mine planner with the geotechnical design criteria. The following tasks will be 
performed: 

¶ acquire LiDAR imagery for the site to improve topography for the project 

¶ develop seepage predictions and seepage control measures for the TMF and WRSF 

¶ perform stability analysis for TMF embankments and WRSF 

¶ perform a liquefaction assessment with consideration of material properties for both the TMF embankments and 
WRSF foundations 

¶ optimize the tailings deposition strategy 

¶ provide mine planner with WRSF slope design criteria based on waste rock properties and foundation conditions 

¶ develop PFS level design of TMF and in-pit tailings disposal (including surface water management, tailings water 
balance, seepage and sediment ponds) 

¶ solicit additional budgetary quotes for earthworks and geosynthetics (i.e., geomembrane, geotextile, and piping) to 
get more accurate pricing for the next cost estimates 

¶ develop cost estimates (i.e., capital, sustaining capital, and operating costs) for TMF and In-pit tailings storage 

1.20.6.3 Energy Generation 

More detailed data is required for the further development of renewable energy sources and should be included in future 
project phases. These include: 

¶ determine hourly electrical demand, which will provide greater insight into the opportunities of renewable energy 
generation 



  
 

 
 

Colomac Gold Project Page 34 

NI 43-101 Technical Report and Preliminary Economic Assessment June 2023 

 

¶ complete a detailed wind resource study based on a bankable energy yield assessment, which requires a minimum 
of 12 months of wind measurement data.  

¶ investigate the opportunity of developing a hybrid solution, which includes flexible generation and/or storage to 
greatly increase the maximum proportion of demand met without the need to oversize the renewable  

¶ complete a cost/benefit optimizatio n exercise to determine the most cost-effective project scenario, considering 
the addition of renewables as an iterative process, scaling up over a period of time to lessen diesel consumption 

¶ complete a detailed constraints analysis, consulting with the relevant authorities and stakeholders, to ensure that 
siting of any renewable energy technology would not be restricted and that it will not interfere with future mining 
opportunities 

¶ complete a site and high-level ground investigation study to ensure adequate ground conditions for renewable 
energy development. 

1.20.7 Environmental, Permitting, Social and Community Recommendations  

The recommendations in the following subsections are made regarding future studies and activities related to areas of 
environment, permitting and community engagement. These studies and activities will be necessary to support the project 
to the pre-feasibility stage and provide a strong basis for future environmental assessment preparation and permitting. 
The recommendations for baseline stvejft!xfsf!efsjwfe!qbsujbmmz!gspn!uif!3133!XTQ!sfqpsu!foujumfe!ǆFowjsponfoubm!
Jogpsnbujpo!Offet!Bttfttnfou-!Joejo!Mblf!Hpme!QspkfduǇ/!Uif!sfdpnnfoefe!tuvejft-!qsftfoufe!cfmpx-!bsf!tvggjdjfou!up!
take the project through the next project stage, but not necessarily through the environmental assessment preparation 
and permitting. The recommended studies would provide a start to this work, but further scoping studies would be 
required. The estimated costs do not include transportation to/from the site, travel costs, site accommodation, and site 
helicopter and fixed-wing support (e.g., for aerial wildlife surveys). 

1.20.7.1 Data Review 

A comprehensive review of all pertinent data available from the CIRNAC database should be undertaken to identify useful 
data that can be used to support EIA and permitting applications. This would include identifying the horizontal and vertical 
extent of legacy contamination issues based on the desk top review. This information could then be used as a basis for 
planning and implementing an existing conditions environmental site assessment in the field. 

1.20.7.2 Water Resources 

The following activities are recommended: 

¶ Development and implementation of the first year of a multiyear surface water and groundwater monitoring, 
sampling, and testing plan, focusing on areas that will be potentially affected by mine infrastructure based on current 
infrastructure plans (refer to Section 18). Surface water and sediment quality samples should be collected to 
establish reference areas, baseline conditions in the receiving environment, and source terms for a future water 
quality model. 
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¶ A series of monitoring wells should be installed in the active layer to better establish shallow groundwater levels 
and groundwater quality. Baseline groundwater data and hydraulic gradients can be collecting using vibrating wire 
piezometers beneath the permafrost and in possible talik zones.  

¶ A professional grade meteorological station should be installed at the project site to monitor conditions, as opposed 
to relying on data from CIRNAC project or from Yellowknife. 

¶ Dustfall monitoring stations and passive nitrogen dioxide monitoring and low-cost sensors should be used to 
establish baseline airborne dust and particulate levels. 

¶ Surface and groundwater baseline and testing data will need to support the development of a future integrated 
predictive model and overall water balance model for the site. 

¶ A permafrost characterization study should be carried out that involves installing thermistors into boreholes to 
identify the extent of permafrost and geothermal gradients associated with pits, underground workings, and 
proposed site infrastructure. 

¶ Hydrogeological testing of monitoring wells should be carried out to support groundwater inflow estimates for pits 
and underground workings. 

¶ A conceptual groundwater model should be developed. 

1.20.7.3 Geochemistry  

The geochemical testing results (from 2004) are currently available for the Colomac center area and do not include all 
current deposits/pits being considered for development. Further work to update the Colomac center deposits and for the 
satellite deposits are required. For proceeding to a PFS-level study, the general level of effort required to establish the 
ARD/ML risk, a Phase 1 program has been recommended.  A more comprehensive characterization program will be 
developed in a Phase 2 of the program.  These programs are to be executed in accordance to the Canadian Industry 
standard guidance for geochemical characterization described by MEND (2009). The Phase 1 part of the program to 
support the PFS to include the following: 

¶ collection of 200 to 300 waste rock samples (from drill core) based on the site specific geological and structural 
models and the results of a gap analysis across all sites (sample intervals to be determined based on the results of 
a review of the geological mode) 

¶ collection of 6 to 12 tailings samples (assuming variable compositions between deposits)  

¶ collection of 6 to 12 mineralized rock samples  

¶ collection of several overburden samples 

¶ recommended range of analytical tests to include elemental analysis; acid base accounting; shake flask extraction 
(short-term leach); NAG pH; mineralogy; humidity cell testing (minimum 40 weeks) 

¶ preliminary interpretation of results and assessment of requirement for special mine rock management practices 
and water treatment.  
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1.20.7.4 Aquatics and Fish and Fish Habitat  

Additional fish and fish habitat sampling and assessments are recommended for the areas of proposed project 
disturbance. Crews will need to initially conduct further studies to identify fish-bearing waterbodies and watercourses and 
where there is potential for a direct loss of habitat or harmful alteration, disruption, or destruction.  

1.20.7.5 Terrestrial and Wildlife Monitoring  

Surveys will need to be completed related to the areas of vegetation/ecosystem and wildlife/wildlife habitat for the mine 
infrastructure presented in Section 18. The results of those surveys should be used to develop plans that will eliminate or 
mitigate environmental risk. 

XflЮˠf{iˤj!Sfofxbcmf!Sftpvsdft!Cpbse!)XSSC*!boe!puifs!mboe!vtfst!tipvme!cf!dmptfmz!jowpmwfe!jo!efwfmpqjoh!boe!
executing the wildlife baseline studies, especially as related to traditional and current use of the land for harvesting. 

1.20.7.6 Socio-Economic, Cultural Baseline Studies and Community Engagement 

The following activities are recommended for community engagement and the collection of socio-economic and cultural 
information: 

¶ It is important that Nighthawk pursues cooperation, information sharing, and impact benefit agreements with 
impacted Indigenous nations and communities closest to the site. 

¶ An archaeological overview or impact assessment should be completed on locations of proposed project 
infrastructure.  

¶ Nighthawk should continue ongoing engagement activities as required in its current Engagement Management 
Plan.  

¶ Uif!qsbdujdf!pg!xpsljoh!dmptfmz!xjui!uif!XflЮˠf{iˤj!Sfofxbcmf!Sftpvsdft!Cpbse!)XSSC*-!uif!UÎ̟di Government, 
and the local communities should continue regarding advertising and retaining Indigenous staff and Indigenous-
owned businesses to support exploration activities, as well as Indigenous environmental monitors and technicians 
to help support drilling programs and environmental baseline programs.  

¶ Available regional socioeconomic data and information should be reviewed. Nighthawk should work closely with 
Indigenous communities and organizations to develop data sharing agreements that will allow for an understanding 
of Indigenous land and resource use in the vicinity of the project site and seek out local Indigenous Knowledge 
relative to the site to support future regulatory processes.  
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 x ˺˿̅̃̀˵̆˴̅˺̀˿ 

Nighthawk Gold Corp. (Nighthawk) commissioned Ausenco Engineering Canada Inc. (Ausenco) to compile a preliminary 
economic assessment (PEA) of the Colomac Gold Qspkfdu/-!qsfwjpvtmz!lopxo!bt!uif!ǆJoejo!Mblf!QspkfduǇ/!Uif!QFB!xbt!
prepared in accordance with the Canadian disclosure requirements of National Instrument 43-101 (NI 43-101) and the 
requirements of Form 43-101 F1. 

The responsibilities of the engineering consultants and firms who are providing qualified persons are as follows: 

¶ Ausenco managed and coordinated the work related to the report. Ausenco developed the PEA-level design and 
cost estimate for the process plant, general site infrastructure, site water management infrastructure, tailings facility 
and environmental studies and permitting. Ausenco also compiled the overall cost estimate and completed the 
economic analysis. 

¶ Moose Mountain Technical Services (MMTS) designed the open pit and underground mine production schedules, 
and mine capital and operating costs. 

¶ InnovExplo Inc. (InnovExplo) completed the work related to property description, accessibility, local resources, 
geological setting, deposit type, exploration work, drilling, exploration works, sample preparation and analysis, data 
verification, and mineral resource estimate. 

Readers are cautioned that the PEA is preliminary in nature. It includes inferred mineral resources that are considered too 
speculative geologically to have the economic considerations applied to them that would enable them to be categorized 
as mineral reserves, and there is no certainty that the PEA will be realized. 

Uif!sfqpsu!tvqqpsut!ejtdmptvsft!cz!Ojhiuibxl!jo!b!ofxt!sfmfbtf!ebufe!Bqsjm!37-!3134-!foujumfe-!ǆOjhiuibxl!Hpmeǃt!Nbjefo!
PEA: C$1.2 billion NPV5% and 35% material JSS!bgufs!ubyft!bu!VT%2-7110p{!hpmeǇ/! 

2.1 Qualified Persons 

The individuals presented in Table 2-1 serve as the qualified persons for this technical report as defined in National 
Instrument 43-101, Standards of Disclosure for Mineral Projects, and in compliance with Form 43-101F1. 

The authors are not experts with respect to legal, socioeconomic, land title, or political issues, and are therefore not 
qualified to comment on issues related to the status of permitting, legal agreements, and royalties. Information related to 
these matters has been provided directly by Nighthawk and include, without limitation, validity of mineral tenure, status of 
environmental issues and other liabilities, and permitting progress to complete the environmental assessment work. These 
matters were not independently verified by the QPs but appear to be reasonable representations that are suitable for 
inclusion in Sections 4, 14, 20 and 22 of this report. 
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Table 2-1:  Report Contributors  

Qualified Person 
Professional 
Designation 

Position Employer 
Independent of 

Nighthawk 
Report Section 

Tommaso Roberto Raponi P.Eng. Principal Metallurgist  
Ausenco Engineering 
Canada Inc.  

Yes 

1.1, 1.8, 1.11, 1.12.1, 1.14, 1.15, 
1.16, 1.17, 1.18, 1.19, 1.20.2, 1.20.5, 
1.20.6.3, 2.1, 2.3 to 2.6, 3.1, 3.2, 
12.8, 13, 17, 18 (except 18.6, 18.7, 
and 18.9), 19, 21(except 21.2.2, 
21.2.8.1, and 21.3.2), 22, 24, 25.2, 
25.5 to 25.6.1, 25.8, 25.9, 25.10.2, 
25.10.4, 25.10.7, 25.10.8, 26.2, 
26.5.3, 26.6 and 27 

Aleksandar Spasojevic P.Eng. 
Lead Engineer 
Geotechnics 

Ausenco Engineering 
Canada Inc. 

Yes 
1.12.2, 1.20.6.1,1.20.6.2, 2.1, 2.2, 
18.6, 18.7, 21.2.4, 25.6.2, 25.10.5, 
26.5.1, 26.5.2, and 27 

Jonathan Cooper P.Eng. 
Senior Water Resources 
Engineer 

Ausenco Engineering 
Canada Inc. 

Yes 
2.1,18.9, 25.6.3, and 27 

James Millard P.Geo. 
Director, Strategic 
Projects 

Ausenco Engineering 
Canada Inc. 

Yes 
1.13, 1.20.7, 2.1, 3.3, 20, 25.7, 
25.10.6, 26.7, and 27  

Marc Schulte P.Eng. 
Principal, Mine 
Engineering 

Moose Mountain 
Technical Services 

Yes 
1.10, 1.20.4, 2.1, 2.2, 15, 16, 21.2.2, 
21.2.8.1, 21.3.2, 25.4, 25.10.3, and 
26.4 

Marina Iund P.Geo. 
Senior Resources 
Geologist  

InnovExplo Inc. Yes 

1.2 to 1.6, 1.20.1, 2.1, 4 to 11. I am 
the co-author of Sections 1.7, 1.9, 
1.20.3, 2.2, 2.3, 12 (except 12.8), 14 
(except 14.14), 23, 25.1, 25.3, 
25.10.1, 26.1, and 26.3 

Simon Boudreau P.Eng. Senior Mine Engineer InnovExplo Inc. Yes 
Section 14.14 and co-author of 
Sections 1.9 and 2.2 

Carl Pelletier P.Geo. 
Co-President and 
Founder 

InnovExplo Inc. Yes 

1.7, 1.9, 1.20.3, 2.1 to 2.3, 12 
(except 12.8), 14 (except 14.14), 23, 
25.1, 25.3, 25.10.1, 26.1 and 26.3   
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2.2 Site Visits and Scope of Personal Inspection  

Carl Pelletier visited the property on one occasion, from September 11 to 14, 2018 and he reviewed selected drill core, 
inspected the core storage facility, and visited outcrops and open pits. He also collected drill core samples and surveyed 
drill hole collars for independent validation. 

Marina Iund visited the property on one occasion, from September 20 to 22, 2022. During the visit, she reviewed selected 
drill core, inspected the core storage facility, and visited outcrops and open pits. She also collected drill core samples and 
surveyed drill hole collars for independent validation. 

Marc Schulte visited the property on one occasion, from March 20-21, 2023. During the visit he reviewed selected drill core, 
inspected the historic Colomac Main open pits and waste rock storage facilities, walked the Cass and Damoti deposit 
areas, and carried out a helicopter flyover of all eight deposit areas, examining the locations for all potential open pits, 
waste rock storage piles, and haul roads. Ice roads, connecting Yellowknife to site, were also flown over and examined. 

The tailings QP, Aleksandar Spasojevic made a two-day visit to the site. The visit took place on March 20- 21, 2023. During 
the visit, Mr. Spasojevic carried out a helicopter tour over the Colomac Main pits, satellite sites, and existing tailings 
management facility. He reviewed the topography of the potential tailings management facility site locations on either side 
of Steeves Lake, and identified the locations of local ponds and streams. He also reviewed the signs of potential acid 
drainage from the existing waste rock dumps around the Colomac pits. 

The other QPs did not visit the project site.  

2.3 Effective Dates 

This technical report has a number of significant dates as follows: 

¶ Colomac Gold Project mineral resource estimate: February 9, 2023 

¶ Financial Analysis: April 26, 2023 

The effective date of this technical report is April 26, 2023. 

2.4 Information Sources & References  

This technical report is based on internal company reports, maps, published government reports, and public information 
as listed in Section 27. Additionally, it is based on information cited in Section 3. 
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2.5 Previous Technical Reports  

The Colomac Gold Project has been the subject of previous technical reports, as follows:  

¶ NI 43101 Technical Report and Update of the Mineral Resource Estimate for the Indin Lake Gold Property, Northwest 
Territories, Canada, InnovExplo, Effective Date: February 9, 2023. 

¶ NI 43-101 Technical Report and Update of the Mineral Resource Estimate for the Indin Lake Gold Property, 
Northwest Territories, Canada, InnovExplo, Effective Date: March 8, 2022. 

¶ NI 43-101 Technical Report and up-date of the Mineral Resource Estimate for the Indin Lake Gold Property, 
Northwest Territories, Canada, InnovExplo, Effective Date: February 26, 2021. 

¶ NI 43-101 Technical Report on the Indin Lake Property - Colomac Project Indin Lake Belt, Northwest Territories, 
Canada, CSA Global Canada Geosciences Ltd. Effective Date: June 13, 2018. 

¶ NI 43-101 Technical Report and Mineral Resource Estimate Update on the Colomac Property of the Indin Lake 
Project Indin Lake Belt, Northwest Territories, Canada, A.C.A Howe International Ltd. Effective Date: June 17, 2013. 

¶ NI 43-101 Technical Report and Mineral resource Estimate on the Colomac Property of the Indin Lake Project, Indin 
Lake Belt Northwest Territories, Canada. A.C.A Howe International Ltd, Effective Date: February 21, 2012. 

2.6 Currency, Units, Abbreviations and Definitions  

All units of measurement in this report are metric and all currencies are expressed in Canadian dollars (symbol: C$ or 
currency: CAD) unless otherwise stated. Contained gold metal is expressed as troy ounces (oz), where 1 oz = 31.1035 g. 
All material tonnes are expressed as dry tonnes (t) unless stated otherwise. A list of abbreviations and acronyms is 
provided in Table 2-2, and units of measurement are listed in Table 2-3. 

Table 2-2:  Abbreviations and Acronyms 

Abbreviation Description 

AA Atomic absorption spectroscopy 

AANDC Aboriginal Affairs and Northern Development Canada 

Au Gold 

Az Azimuth 

BIF Banded iron formation 

BWi Bond ball mill work index 

CAD:USD Canadian-American exchange rate 

CIM Canadian Institute of Mining, Metallurgy and Petroleum 

CIM Definition Standards CIM Definition Standards for Mineral Resources and Mineral Reserves 2014 

CIP Carbon in pulp 

CIRNAC Crown Indigenous Relations and Northern Affairs Canada 

CoG Cut-off grade 

CRM Certified reference material 
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Abbreviation Description 

CWi Bond crusher work index 

DCIP Direct current resistivity and induced polarization 

DDH Diamond drill hole 

DIAND Department of Aboriginal Affairs and Northern Development 

E-GRG Extended gravity recoverable gold 

EM Electromagnetic 

FA Fire assay 

FET Federal Excise Tax 

FS Feasibility study 

G&A General and administration 

GNWT Government of Northwest Territories 

GPR Gross production royalty 

GQCV Greenstone-hosted quartz-carbonate vein deposits 

GRAV Gravimetric finish method 

ICP Inductively coupled plasma 

ICP-OES Inductively coupled plasma - optical emission spectrometry 

ID2 Inverse distance squared 

ID3 Inverse distance cubed 

IEC International Electrotechnical Commission 

INAC Indigenous and Northern Affairs Canada 

IOCG Iron oxide copper gold 

IP Induced polarization 

IRGS Intrusion-related gold system 

ISO International Organization for Standardization 

JV Joint venture 

LIDAR Light detection and ranging 

LUP Land Use Permit 

MCF Mechanized cut and fill 

MRE Mineral resource estimate 

MS-FA Metallic screen analysis 

NAD 83 North American Datum of 1983 

NAPEG Northwest Territories and Nunavut Association of Professional Engineers and Geoscientists 

NI 43-101 National Instrument 43-101 (Regulation 43-101 in Quebec) 

NN Nearest neighbour 

NORMIN Northern Mineral Showings 

NSMA North Slave Métis Alliance 

NSR Net smelter return 

NTGS Northwest Territories Geological Survey 

NTS National Topographic System 

NWT Northwest Territories 

OGQ Ordre des Géologues du Quebec 

OK Ordinary kriging 

PEA Preliminary economic assessment 
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Abbreviation Description 

PFS Prefeasibility study 

PFT Provincial Fuel Tax  

PGE Platinum group elements 

PGO Professional Geoscientists Ontario 

QA Quality assurance 

QA/QC Quality assurance/quality control 

QC Quality control 

QP Qualified person (as defined in National Instrument 43-101) 

Regulation 43-101 National Instrument 43-101 

ROM Run of mine 

RQD Rock quality designation 

SAG Semi-autogenous grinding 

SCC Standards Council of Canada 

SD Standard deviation 

Sd-BWI Micro hardness or bond ball mill work index on SAG ground material 

SEDEX Sedimentary exhalative deposits 

SG Specific gravity 

SMC Steve Morell comminution test 

TASR UÎË┐chp┐ all-season road 

TG UÎ̟di Government 

TMF  Tailings management facility 

UG Underground 

UTM Universal Transverse Mercator coordinate system 

UV Ultraviolet 

VLF-EM Very low frequency electromagnetic 

VMS Volcanogenic massive sulphide 

WLWB XflЮˠf{iˤj!Mboe!boe!Xbufs!Cpbse 

WRRB XflЮˠf{iˤj!Sfofxbcmf!Sftpvsdft!Cpbse 

WSDT Macro Hardness or SAG grindability 

XRF X-ray fluorescence 
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Table 2-3:  Units of Measurement 

Abbreviation Description 

% Percent 

% solids Percent solids by weight 

CAD Canadian dollar as currency 

C$ Canadian dollar as symbol 

$/t  Dollars per metric ton 

° Angular degree  

°C Degree Celsius 

ϴn Micron (micrometre) 

avdp Avoirdupois 

cm Centimetre 

cm3 Cubic centimetre 

ft  Foot (12 inches) 

g Gram 

g/cm 3 Gram per cubic centimetre 

g/L  Gram per litre 

g/t  Gram per metric ton (tonne) 

h Hour (60 minutes) 

ha  Hectare 

kg Kilogram 

kg/t  Kilogram per tonne 

km  Kilometre  

km2 Square kilometre 

kW Kilowatt 

kWh/t  Kilowatt-hour per tonne 

L Litre 

lb Pound 

m, m2, m3 Metre, square metre, cubic metre 

M Million 

Ma Million years (annum) 

masl Metres above mean sea level 

mm  Millimetre 

Moz Million (troy) ounces  

Mt Million tonnes 

MW Megawatt 

oz Troy ounce 

oz/t  Ounce (troy) per tonne 

oz/ton  Ounce (troy) per short ton (2,000 lbs) 

ppb  Parts per billion 

ppm Parts per million 

t Metric tonne (1,000 kg) 

ton Short ton (2,000 lbs) 

t/d  Tonnes per day 

USD US dollars as currency 

US$ US dollar as symbol 
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 ʕ ̃˶˽˺˲˿˴˶ ̀˿ ̀̅˹˶̃ ˶̉́˶̃̅̄ 

The authors have reviewed, within the scope of their technical expertise, all the available information presented to them 
by others; however, they cannot guarantee its accuracy and completeness. The authors reserve the right, but will not be 
obligated to, revise the technical report and its conclusions if additional information becomes known to them subsequent 
to the effective date of this report. 

3.1 Taxes 

The QPs have relied upon the following for tax advice and tax calculations: 

¶ As instructed in the April 24, 2023 meeting with Nighthawk Chief Financial Officer, Salvatore Curcio, and confirmed 
on April 24, 2023 in an e-mail from Mr. Curcio-!ǆSF;!Joejo!Mblf!QFB!ƿ VqebufǇ!po!Npoebz-!Bqsjm!35, 2023 at 6:43 pm. 

¶ Nighthawk Gold Corp. retained Kirsch Chartered Professional Accountants, who are independent of the Company, 
to assist in the tax rate assessment and the review of the taxation calculations with respect to the economic model. 

This information was relied upon in Sections 1, 22, 25 and 26. 

3.2 Fuel 

The authors have relied upon the following for fuel costs: 

¶ A fuel supply contractor quotation received from the Nighthawk Chief Financial Officer, Salvatore Curcio-!ǆGvfm!Qsjdf!
Bobmztjt/ymtyǇ on Tuesday, April 25, 2023. 

This information was relied upon in Sections 1, 16, 17, 18, 21, 22, 25 and 26.  

3.3 Environmental, Permitting and Closure Planning  

The QPs have fully relied upon, and disclaim responsibility for, information supplied by Nighthawk and experts retained by 
Nighthawk for information related to environment, permitting, closure planning and related cost estimation, and social and 
community impacts as follows:  

¶ WSP, 2022. Environmental Information Needs Assessment. Indin Lake Gold Project, July 2022. 

¶ Golder, 2015. Geochemical Characterization of Waste Rock ƿ Damoti Lake Site. Report Number 13-1328-0012, 
February 2015. 

¶ Golder, 2019.  Indin Lake Gold Project Archaeological Overview Assessment. April 2019. 
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¶ WSP Golder, 2022.  Indin Lake Gold Project 2022 Archaeological Overview Assessment ƿ Kim and Cass Zone, 
November 2022. 

¶ Golder, 2021.  Drainage Assessment to Support the Damoti Lake Type A Water Licence Application. October 2021. 

¶ Nighthawk ƿ Federal Licence ƿ Recommendation to the Minister and RFD ƿ Nov 30_22.pdf (mvlwb.ca). 

In addition, the QPs have also relied upon reports provided by CIRNAC that documented environmental conditions during 
and after closure activities related to the former Colomac mine.  The key reports relied on are publicly available and are 
listed below: 

¶ INAC (Indian and Northern Affairs Canada), 2004. Colomac Site Remediation Plan Final Report, March 2004. 

¶ SLR, 2022. Colomac Mine Remediation Project Phase II Long Term Monitoring Plan. Revised Final Report, June 
2022. 

¶ SLR, 2022. Colomac Mine Remediation Project 10 Year Long Term Monitoring Performance Assessment Report. 
Issued to Crown-Indigenous Relations and Northern Affairs Canada (CIRNAC) Contaminants and Remediation 
Division (CARD), March 2022. 

¶ SRK Consulting, 2004.  Colomac Site Geochemical Characterization. Report prepared for Indian and Northern Affairs 
Canada, NWT Region and Public Works and Government Services Canada, Western Region.  

¶ Golder, 2015. Geochemical Characterization of Waste Rock ƿ Damoti Lake Site. Report Number 13-1328-0012, 
February 2015. 

This information is used in Section 20 of the report. The information is also used to support the recommendations in 
Section 26. 

 

https://registry.mvlwb.ca/Documents/W2021L2-0005/Nighthawk%20-%20Federal%20Licence%20-%20Recommendation%20to%20the%20Minister%20and%20RFD%20-%20Nov%2030_22.pdf
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 ˥ ́̃̀́˶̃̅̊ ˵˶̄˴̃˺́̅˺̀˿ ˲˿˵ ˽̀˴˲̅˺̀˿  

4.1 Introduction  

The property is in the Indin Lake area of the Northwest Territories (NWT), Canada, at latitude 64°24'N and longitude 
115°06'W, approximately 220 km northwest of Yellowknife (see Figure 4-1). The UTM coordinates of the approximate 
center of the property are 592000 E, 7143000 N (NAD 83, Zone 11). The property lies on NTS map sheet 86B06. The 
Colomac Gold Project is located on the Indin Lake property. 

A gravel landing strip approximately 1,500 m long on the property is capable of landing cargo aircraft. The property can 
also be accessed by helicopter, and ski- or float-equipped fixed-wing aircraft can land on Baton Lake or Steeves Lake. 
Access in the winter is afforded by a 245 km long winter road (Robb, 1997). This route provides seasonal access to the 
NWT/Alberta/British Colombia highway systems and the railhead at Hay River. Winter road access is only possible during 
a limited period that is dependent on weather conditions but usually extends from the end of January to the beginning of 
Bqsjm/!Jo!beejujpo-!uif!UÎË┐ch æ all-season road is a permanent, 97 km long, two-lane gravel highway leading to the community 
of What /ʕ!Uif!UÎË┐ch æ all-season road improves the access to the property from Yellowknife by reducing the amount of 
winter road access.  

The property comprises 153 mining leases totalling 94,736 ha that form a continuous, north-trending strip approximately 
60 km long by 6 km to 22 km wide. Nighthawk owns and controls 100% of the mineral rights to the property. Ten mining 
leases are subject to various royalties. On the Damoti area, leases 3616, 4572, 4573, 4574 and 4663 are subject to a 1% 
net smelter return (NSR) royalty held by Selkirk in addition to an underlying 2% NSR royalty payable to Covello Bryan & 
Associates Ltd. On the Leta Arm area, lease 3328 is subject to an underlying 1.5% NSR royalty held by Adamus Resources 
Limited and an underlying 0.5% NSR royalty held by Durga Resources Ltd. The four Kim and Cass leases are subject to a 
2.5% NSR royalty held by Geomark Exploration Ltd.  

The authors are not aware of any known environmental, permitting, legal, title-related, taxation, socio-political, marketing 
issues or any other relevant issue not reported in the technical report that could materially affect the mineral resource 
estimate. 

4.2 Mineral Title and Status  

Nighthawk supplied maps and tables relating to the mineral titles constituting the property. The author verified the status 
pg!bmm!njofsbm!ujumft!vtjoh!Njofsbm!Ufovsf!Nbq!Wjfxfs-!uif!OXUǃt!joufsofu-based electronic mineral titles management 
system (NWT Geoscience Office, 2012abcd). The property comprises 153 mining leases totalling 94,736 ha forming a 
continuous, north-trending strip approximately 60 km long by 6 to 22 km wide as seen in Figure 4-2. The author has 
validated that all leases are in good standing. Nighthawk owns and controls 100% of the mineral rights to the property. 
The property is subject to various royalties, agreements and encumbrances, as discussed below. The issuer was formerly 
Merc International Minerals Inc. In April 2012, the name was changed to Nighthawk Gold Corp. For simplicity, the company 
is referred to as the istvfs!ps!ǆOjhiuibxlǇ!jo!uijt!sfqpsu-!sfhbsemftt!pg!uif!ujnfgsbnf/ 

Nighthawk is obligated to apply for lease renewals upon expiry. There are annual fees to remain in good standing in the 
amount of $237,389.71 to the Northwest Territories Government and $16,698.55 to the Canadian Federal Government. 

A summary of all the claims can be found in Table 4-1. 
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Figure 4-1:  Indin Lake Property Location Map 

 
Source: Nighthawk, 2023. 
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Figure 4-2:  Map of Colomac Gold Project Mineral Tenure 

 
Source: Nighthawk, 2023. 
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Table 4-1:  Claims Summary 

Lease No. NTS Type Status Registration Date 
Expiration 

Date 
Area (Ha) Owners Royalties, Options 

TERRITORIAL LEASES 

NT-2487 086B06 Lease Active 1971-10-19 2034-10-18 30.52 Nighthawk Gold Corp. (100%)  

NT-2489 086B06 Lease Active 1971-10-19 2034-10-18 24.10 Nighthawk Gold Corp. (100%)  

NT-2490 086B06 Lease Active 1971-10-19 2034-10-18 22.61 Nighthawk Gold Corp. (100%)  

NT-2491 086B06 Lease Active 2003-10-19 2034-10-18 31.00 Nighthawk Gold Corp. (100%)  

NT-2492 086B06 Lease Active 1971-10-19 2034-10-18 22.65 Nighthawk Gold Corp. (100%)  

NT-3214 086B03 Lease Active 1985-04-19 2027-04-18 47.40 Nighthawk Gold Corp. (100%)  

NT-3215 086B06 Lease Active 2007-01-30 2028-01-29 50.10 Nighthawk Gold Corp. (100%)  

NT-3216 086B03 Lease Active 1986-01-30 2028-01-29 340.00 Nighthawk Gold Corp. (100%)  

NT-3217 086B06 Lease Active 1985-04-19 2027-04-18 259.00 Nighthawk Gold Corp. (100%)  

NT-3328 086B06 Lease Active 1988-01-12 2030-01-11 153.30 Nighthawk Gold Corp. (100%) 1.5 % NSR to Adamus Resources Ltd. & 
0.5% NSR to Durga Resources Ltd. 

NT-3380 086B06 Lease Active 1991-02-27 2033-02-26 508 Nighthawk Gold Corp. (100%) 2.5% NSR to Geomark Exploration Ltd.  

NT-3538 086B06 Lease Active 1994-04-11 2036-04-10 501 Nighthawk Gold Corp. (100%) 2.5% NSR to Geomark Exploration Ltd.  

NT-3616 086B03 Lease Active 1997-07-11 2039-07-10 490.00 Nighthawk Gold Corp. (100%) 1% NSR to Selkirk Metals Corp. & 2% NSR 
to Covello Bryan and Associates Ltd. 

NT-3617 086B03 Lease Active 1997-07-01 2039-07-10 1024.00 Nighthawk Gold Corp. (100%)  

NT-3655 086B06 Lease Active 1994-10-12 2036-10-11 1042 Nighthawk Gold Corp. (100%) 2.5% NSR to Geomark Exploration Ltd.  

NT-3656 086B06 Lease Active 1994-10-12 2036-10-11 1020 Nighthawk Gold Corp. (100%) 2.5% NSR to Geomark Exploration Ltd.  

NT-3732 086B06 Lease Active 1998-07-10 2040-07-09 224.00 Nighthawk Gold Corp. (100%)  

NT-4572 086B03 Lease Active 2003-05-21 2024-05-20 385.00 Nighthawk Gold Corp. (100%) 1% NSR to Selkirk Metals Corp. & 2% NSR 
to Covello Bryan and Associates Ltd. 

NT-4573 086B03 Lease Active 2003-05-21 2024-05-20 568.00 Nighthawk Gold Corp. (100%) 1% NSR to Selkirk Metals Corp. & 2% NSR 
to Covello Bryan and Associates Ltd. 

NT-4574 086B03 Lease Active 2003-05-21 2024-05-20 189.00 Nighthawk Gold Corp. (100%) 1% NSR to Selkirk Metals Corp. & 2% NSR 
to Covello Bryan and Associates Ltd. 

NT-4663 086B03 Lease Active 2003-05-21 2024-05-20 193.00 Nighthawk Gold Corp. (100%) 1% NSR to Selkirk Metals Corp. & 2% NSR 
to Covello Bryan and Associates Ltd. 

NT-5548 086B03 Lease Active 2019-05-05 2040-05-04 69.10 Nighthawk Gold Corp. (100%)  

NT-5549 086B03 Lease Active 2019-04-30 2040-04-29 320.00 Nighthawk Gold Corp. (100%)  

NT-5550 086B03 Lease Active 2019-05-05 2040-05-04 590.00 Nighthawk Gold Corp. (100%)  

NT-5551 086B06 Lease Active 2019-04-30 2040-04-29 254.00 Nighthawk Gold Corp. (100%)  

NT-5552 086B03 Lease Active 2019-05-05 2040-05-04 188.00 Nighthawk Gold Corp. (100%)  

NT-5564 086B03 Lease Active 2019-05-05 2040-05-04 403.00 Nighthawk Gold Corp. (100%)  

NT-5565 086B03 Lease Active 2019-05-05 2040-05-04 310.00 Nighthawk Gold Corp. (100%)  

NT-5595 086B06, 
086B11 

Lease Active 2019-12-18 2040-12-17 382.00 Nighthawk Gold Corp. (100%)  

NT-5596 086B06 Lease Active 2020-08-24 2040-08-23 725.00 Nighthawk Gold Corp. (100%)  

NT-5597 086B06, 
086B11 

Lease Active 2019-12-18 2040-12-17 756.00 Nighthawk Gold Corp. (100%)  

NT-5598 086B06, 
086B11 

Lease Active 2019-12-18 2040-12-17 854.00 Nighthawk Gold Corp. (100%)  

NT-5599 086B06 Lease Active 2019-12-18 2040-12-17 1019.00 Nighthawk Gold Corp. (100%)  

NT-5600 086B06 Lease Active 2019-12-18 2040-12-17 1001.00 Nighthawk Gold Corp. (100%)  

NT-5601 086B06 Lease Active 2019-12-18 2040-12-17 518.00 Nighthawk Gold Corp. (100%)  

NT-5602 086B06 Lease Active 2019-12-18 2040-12-17 346.00 Nighthawk Gold Corp. (100%)  

NT-5603 086B06 Lease Active 2019-12-18 2040-12-17 874.00 Nighthawk Gold Corp. (100%)  

NT-5604 086B06 Lease Active 2019-12-18 2040-12-17 1051.00 Nighthawk Gold Corp. (100%)  

NT-5605 086B06 Lease Active 2019-12-18 2040-12-17 806.00 Nighthawk Gold Corp. (100%)  

NT-5606 086B06 Lease Active 2019-12-18 2040-12-17 887.00 Nighthawk Gold Corp. (100%)  

NT-5607 086B06 Lease Active 2019-12-18 2040-12-17 401.00 Nighthawk Gold Corp. (100%)  

NT-5608 086B06 Lease Active 2020-04-21 2041-04-20 0.11 Nighthawk Gold Corp. (100%)  

NT-5609 086B06 Lease Active 2019-12-18 2040-12-17 327.00 Nighthawk Gold Corp. (100%)  

NT-5610 086B06 Lease Active 2019-12-18 2040-12-17 882.00 Nighthawk Gold Corp. (100%)  

NT-5611 086B06 Lease Active 2019-12-18 2040-12-17 970.00 Nighthawk Gold Corp. (100%)  

NT-5612 086B06 Lease Active 2019-12-18 2040-12-17 883.00 Nighthawk Gold Corp. (100%)  

NT-5613 086B06 Lease Active 2019-12-18 2040-12-17 1014.00 Nighthawk Gold Corp. (100%)  

NT-5614 086B06 Lease Active 2019-12-18 2040-12-17 700.00 Nighthawk Gold Corp. (100%)  

NT-5615 086B06 Lease Active 2019-12-18 2040-12-17 968.00 Nighthawk Gold Corp. (100%)  

NT-5616 086B06 Lease Active 2019-12-18 2040-12-17 1019.00 Nighthawk Gold Corp. (100%)  

NT-5623 086B06 Lease Active 2019-12-18 2040-12-17 617.00 Nighthawk Gold Corp. (100%)  

NT-5624 086B06, 
086B11 

Lease Active 2019-12-18 2040-12-17 775.00 Nighthawk Gold Corp. (100%)  

NT-5625 086B06 Lease Active 2019-12-18 2040-12-17 64.80 Nighthawk Gold Corp. (100%)  

NT-5626 086B06 Lease Active 2019-12-18 2040-12-17 265.00 Nighthawk Gold Corp. (100%)  

NT-5627 086B06 Lease Active 2019-12-18 2040-12-17 260.00 Nighthawk Gold Corp. (100%)  

NT-5628 086B06 Lease Active 2019-12-18 2040-12-17 21.00 Nighthawk Gold Corp. (100%)  

NT-5641 086B03 Lease Active 2020-04-21 2041-04-20 1055.00 Nighthawk Gold Corp. (100%)  

NT-5642 086B03 Lease Active 2020-04-21 2041-04-20 1041.00 Nighthawk Gold Corp. (100%)  

NT-5643 086B03 Lease Active 2020-04-21 2041-04-20 1010.00 Nighthawk Gold Corp. (100%)  

NT-5644 086B03 Lease Active 2020-04-21 2041-04-20 1053.00 Nighthawk Gold Corp. (100%)  
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Lease No. NTS Type Status Registration Date 
Expiration 

Date 
Area (Ha) Owners Royalties, Options 

NT-5645 086B03 Lease Active 2020-04-21 2041-04-20 1023.00 Nighthawk Gold Corp. (100%)  

NT-5646 086B03 Lease Active 2020-04-21 2041-04-20 997.00 Nighthawk Gold Corp. (100%)  

NT-5647 086B03 Lease Active 2020-04-21 2041-04-20 517.00 Nighthawk Gold Corp. (100%)  

NT-5648 086B03 Lease Active 2020-04-21 2041-04-20 1008.00 Nighthawk Gold Corp. (100%)  

NT-5649 086B03 Lease Active 2020-04-21 2041-04-20 939.00 Nighthawk Gold Corp. (100%)  

NT-5650 086B03 Lease Active 2020-04-21 2041-04-20 926.00 Nighthawk Gold Corp. (100%)  

NT-5651 086B03 Lease Active 2020-04-21 2041-04-20 411.00 Nighthawk Gold Corp. (100%)  

NT-5652 086B03 Lease Active 2020-04-21 2041-04-20 928.00 Nighthawk Gold Corp. (100%)  

NT-5653 086B03 Lease Active 2020-04-21 2041-04-20 701.00 Nighthawk Gold Corp. (100%)  

NT-5654 086B03 Lease Active 2020-04-21 2041-04-20 1042.00 Nighthawk Gold Corp. (100%)  

NT-5655 086B03 Lease Active 2020-04-21 2041-04-20 1037.00 Nighthawk Gold Corp. (100%)  

NT-5656 086B02, 
086B03 

Lease Active 2020-04-21 2041-04-20 1036.00 Nighthawk Gold Corp. (100%)  

NT-5657 086B06 Lease Active 2020-04-21 2041-04-20 880.00 Nighthawk Gold Corp. (100%)  

NT-5658 086B06 Lease Active 2020-04-21 2041-04-20 964.00 Nighthawk Gold Corp. (100%)  

NT-5659 086B06 Lease Active 2020-04-21 2041-04-20 903.00 Nighthawk Gold Corp. (100%)  

NT-5660 086B06, 
086B07 

Lease Active 2020-04-21 2041-04-20 895.00 Nighthawk Gold Corp. (100%)  

NT-5661 086B06, 
086B07 

Lease Active 2020-04-21 2041-04-20 869.00 Nighthawk Gold Corp. (100%)  

NT-5662 086B06 Lease Active 2020-04-21 2041-04-20 874.00 Nighthawk Gold Corp. (100%)  

NT-5663 086B06 Lease Active 2020-04-21 2041-04-20 1043.00 Nighthawk Gold Corp. (100%)  

NT-5664 086B06 Lease Active 2020-04-21 2041-04-20 1053.00 Nighthawk Gold Corp. (100%)  

NT-5665 086B06 Lease Active 2020-04-21 2041-04-20 887.00 Nighthawk Gold Corp. (100%)  

NT-5666 086B06, 
086B07 

Lease Active 2020-04-21 2041-04-20 895.00 Nighthawk Gold Corp. (100%)  

NT-5667 086B06, 
086B07 

Lease Active 2020-04-21 2041-04-20 883.00 Nighthawk Gold Corp. (100%)  

NT-5668 086B06 Lease Active 2020-04-21 2041-04-20 880.00 Nighthawk Gold Corp. (100%)  

NT-5669 086B06 Lease Active 2020-04-21 2041-04-20 1005.00 Nighthawk Gold Corp. (100%)  

NT-5670 086B06 Lease Active 2020-04-21 2041-04-20 627.00 Nighthawk Gold Corp. (100%)  

NT-5671 086B06 Lease Active 2020-04-21 2041-04-20 860.00 Nighthawk Gold Corp. (100%)  

NT-5672 086B06, 
086B07 

Lease Active 2020-04-21 2041-04-20 1028.00 Nighthawk Gold Corp. (100%)  

NT-5673 086B07 Lease Active 2020-04-21 2041-04-20 1024.00 Nighthawk Gold Corp. (100%)  

NT-5674 086B07 Lease Active 2020-04-21 2041-04-20 1028.00 Nighthawk Gold Corp. (100%)  

NT-5675 086B07 Lease Active 2020-04-21 2041-04-20 1042.00 Nighthawk Gold Corp. (100%)  

NT-5676 086B07 Lease Active 2020-04-21 2041-04-20 1019.00 Nighthawk Gold Corp. (100%)  

NT-5677 086B06, 
086B07 

Lease Active 2020-04-21 2041-04-20 1001.00 Nighthawk Gold Corp. (100%)  

NT-5678 086B07 Lease Active 2020-04-21 2041-04-20 985.00 Nighthawk Gold Corp. (100%)  

NT-5679 086B07 Lease Active 2020-04-21 2041-04-20 1043.00 Nighthawk Gold Corp. (100%)  

NT-5680 086B07 Lease Active 2020-04-21 2041-04-20 1038.00 Nighthawk Gold Corp. (100%)  

NT-5681 086B07 Lease Active 2020-04-21 2041-04-20 1044.00 Nighthawk Gold Corp. (100%)  

NT-5682 086B07 Lease Active 2020-04-21 2041-04-20 1039.00 Nighthawk Gold Corp. (100%)  

NT-5683 086B06, 
086B07 

Lease Active 2020-04-21 2041-04-20 1009.00 Nighthawk Gold Corp. (100%)  

NT-5684 086B06, 
086B11 

Lease Active 2020-04-21 2041-04-20 1060.00 Nighthawk Gold Corp. (100%)  

NT-5685 086B07, 
086B10 

Lease Active 2020-04-21 2041-04-20 1030.00 Nighthawk Gold Corp. (100%)  

NT-5686 086B07, 
086B10 

Lease Active 2020-04-21 2041-04-20 1036.00 Nighthawk Gold Corp. (100%)  

NT-5687 086B10 Lease Active 2020-04-21 2041-04-20 894.00 Nighthawk Gold Corp. (100%)  

NT-5688 086B10 Lease Active 2020-04-21 2041-04-20 887.00 Nighthawk Gold Corp. (100%)  

NT-5689 086B10, 
086B11 

Lease Active 2020-04-21 2041-04-20 922.00 Nighthawk Gold Corp. (100%)  

NT-5690 086B11 Lease Active 2020-04-21 2041-04-20 1052.00 Nighthawk Gold Corp. (100%)  

NT-5691 086B11 Lease Active 2020-04-21 2041-04-20 1079.00 Nighthawk Gold Corp. (100%)  

NT-5692 086B03 Lease Active 2020-10-08 2041-10-07 20.50 Nighthawk Gold Corp. (100%)  

NT-5693 086B03 Lease Active 2020-10-08 2041-10-07 29.50 Nighthawk Gold Corp. (100%)  

NT-5694 086B03 Lease Active 2020-10-08 2041-10-07 24.90 Nighthawk Gold Corp. (100%)  

NT-5695 086B06 Lease Active 2020-10-08 2041-10-07 42.00 Nighthawk Gold Corp. (100%)  

NT-5696 086B03 Lease Active 2020-04-21 2041-04-20 527.00 Nighthawk Gold Corp. (100%)  

NT-5697 086B03 Lease Active 2020-04-21 2041-04-20 1034.00 Nighthawk Gold Corp. (100%)  

NT-5698 086B03 Lease Active 2020-04-21 2041-04-20 361.00 Nighthawk Gold Corp. (100%)  

NT-5699 086B03 Lease Active 2020-04-21 2041-04-20 771.00 Nighthawk Gold Corp. (100%)  

NT-5700 086B02, 
086B03 

Lease Active 2020-04-21 2041-04-20 357.00 Nighthawk Gold Corp. (100%)  

NT-5701 086B03 Lease Active 2020-04-21 2041-04-20 802.00 Nighthawk Gold Corp. (100%)  

NT-5702 086B02 Lease Active 2020-04-21 2041-04-20 427.00 Nighthawk Gold Corp. (100%)  

NT-5703 086B06 Lease Active 2020-04-21 2041-04-20 545.00 Nighthawk Gold Corp. (100%)  

NT-5704 086B07 Lease Active 2020-04-21 2041-04-20 376.00 Nighthawk Gold Corp. (100%)  

NT-5705 086B06 Lease Active 2020-04-21 2041-04-20 598.00 Nighthawk Gold Corp. (100%)  
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Lease No. NTS Type Status Registration Date 
Expiration 

Date 
Area (Ha) Owners Royalties, Options 

NT-5706 086B062, 
086B07 

Lease Active 2020-04-21 2041-04-20 491.00 Nighthawk Gold Corp. (100%)  

NT-5707 086B11 Lease Active 2020-04-21 2041-04-20 720.00 Nighthawk Gold Corp. (100%)  

NT-5717 086B03 Lease Active 2020-04-21 2041-04-20 596.00 Nighthawk Gold Corp. (100%)  

NT-5718 086B03 Lease Active 2020-04-21 2041-04-20 204.00 Nighthawk Gold Corp. (100%)  

NT-5719 086B03 Lease Active 2020-04-21 2041-04-20 93.60 Nighthawk Gold Corp. (100%)  

NT-5720 086B03 Lease Active 2020-04-21 2041-04-20 437.00 Nighthawk Gold Corp. (100%)  

NT-5721 086B03 Lease Active 2020-04-21 2041-04-20 918.00 Nighthawk Gold Corp. (100%)  

NT-5722 086B03 Lease Active 2020-04-21 2041-04-20 383.00 Nighthawk Gold Corp. (100%)  

NT-5723 086B07 Lease Active 2020-04-21 2041-04-20 389.00 Nighthawk Gold Corp. (100%)  

NT-5724 086B07 Lease Active 2020-04-21 2041-04-20 388.00 Nighthawk Gold Corp. (100%)  

NT-5725 086B06 Lease Active 2020-04-21 2041-04-20 600.00 Nighthawk Gold Corp. (100%)  

NT-5726 086B07 Lease Active 2020-04-21 2041-04-20 741.00 Nighthawk Gold Corp. (100%)  

NT-5727 086B06 Lease Active 2020-04-21 2041-04-20 495.00 Nighthawk Gold Corp. (100%)  

NT-5728 086B07 Lease Active 2020-04-21 2041-04-20 404.00 Nighthawk Gold Corp. (100%)  

NT-5729 086B06 Lease Active 2020-04-21 2041-04-20 108.00 Nighthawk Gold Corp. (100%)  

NT-5730 086B11 Lease Active 2020-04-21 2041-04-20 205.00 Nighthawk Gold Corp. (100%)  

FEDERAL LEASES 

NT-0007 086B06 Lease Active 2015-05-13 2036-05-13 2.58 Nighthawk Gold Corp. (100%)  

NT-0009 086B06 Lease Active 2018-04-29 2039-04-29 421.00 Nighthawk Gold Corp. (100%)  

NT-2486 086B06 Lease Active 2013-10-19 2034-10-01 23.10 Nighthawk Gold Corp. (100%)  

NT-2488 086B06 Lease Active 2013-10-19 2034-10-01 18.07 Nighthawk Gold Corp. (100%)  

NT-2661 086B06 Lease Active 2016-02-28 2028-03-11 241.84 Nighthawk Gold Corp. (100%)  

NT-2662 086B06 Lease Active 2016-02-28 2028-03-13 254.34 Nighthawk Gold Corp. (100%)  

NT-3211 086B06 Lease Active 2010-03-06 2043-03-20 417.84 Nighthawk Gold Corp. (100%)  

NT-3226 086B06 Lease Active 2009-11-04 2030-11-04 60.26 Nighthawk Gold Corp. (100%)  

NT-3227 086B06 Lease Active 2009-11-04 2030-11-04 22.65 Nighthawk Gold Corp. (100%)  

NT-3288 086B06 Lease Active 1989-02-08 2043-02-08 460.53 Nighthawk Gold Corp. (100%)  

NT-3524 086B06 Lease Active 1994-12-01 2027-12-15 450.01 Nighthawk Gold Corp. (100%)  

NT-3526 086B06 Lease Active 2015-12-01 2027-12-15 844.98 Nighthawk Gold Corp. (100%)  

NT-3527 086B06 Lease Active 2015-12-01 2027-12-15 500.19 Nighthawk Gold Corp. (100%)  

NT-3528 086B06 Lease Active 2015-12-01 2027-12-15 983.79 Nighthawk Gold Corp. (100%)  

NT-3529 086B06 Lease Active 1994-12-01 2027-12-15 689.17 Nighthawk Gold Corp. (100%)  

NT-5396 086B06 Lease Active 2013-05-14 2034-05-14 111.29 Nighthawk Gold Corp. (100%)  
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4.2.1 Acquisition of the Colomac Gold Project  

Much of the following information on acquisitions was summarized from the 2018 NI 43- 101 report by CSA Global Canada 
Geosciences Ltd (Trinder et al., 2018).  

Crown-Indigenous Relations and Northern Affairs Canada (CIRNAC), in its former incarnations as Aboriginal Affairs and 
Northern Development Canada (AANDC), then the Department of Indian Affairs and Northern Development (DIAND) and 
lastly Indian and Northern Affairs Canada (INAC), became the owner of the mineral claims and leases of the former 
producing Colomac Gold Mine on January 12, 2000, following the receivership of Royal Oak Mines Inc. (Royal Oak) and its 
related companies. As per an Ontario Superior Court of Justice order dated December 13, 1999, all rights, titles and 
interests of Royal Oak and the Interim Receiver in and to the Colomac transferred assets were conveyed to DIAND (now 
CIRNAC) free and clear of any and all claims, estates, rights, titles and interests of all persons holding, or who were the 
beneficiaries of, encumbrances, mortgages, orders, charges, liens, security interests, pledges and writs of execution. Also, 
no person, firm, or corporation could be entitled to any royalty or other payment in the nature of rent or royalty on any 
minerals produced or removed from the Colomac transferred assets. (Trinder et al., 2018). 

On January 26, 2012, Nighthawk acquired the Colomac Project from DIAND. At the time of the acquisition, the Colomac 
Project comprised nine leases and two mining claims. Table 4-2 presents the ownership history of the Cpmpnbd!Qspkfduǃt!
current mining leases. Given the clear title provided when the Interim Receiver conveyed to DIAND all rights, titles, and 
interests of Royal Oak and the Interim Receiver in and to the Colomac Transferred Assets, the author considers it 
unnecessary to detail the extensive ownership history of the historical mining claims underlying the leases, which is 
described in Trinder (2013). 

4.2.2 Acquisition of the Damoti Lake Project  

In September 2008, Nighthawk purchased a 100% interest in Damoti Lake mining lease 3617 and an 80% interest in Damoti 
Lake mining leases 4574, 4572, 4663, 4573, 3616 from Anaconda Mining Inc. for $250,000 and 1,250,000 common shares 
of the issuer. At the time, Selkirk Metals Corp. (Selkirk), a wholly owned subsidiary of Imperial Metals Corporation, held the 
remaining 20% interest. (Trinder et al., 2018)  

Po!Nbz!39-!3123-!Ojhiuibxlǃt!joufsftu!jodsfbtfe!up!211&-!boe!Tfmljslǃt!joufsftu!xbt!ejmvufe!up!b!2&!OTS!spzbmuz!po!mfbtft!
4574, 4572, 4663, 4573 and 3616 when Selkirk elected not to contribute financially to the budgeted exploration program. 

4.2.3 Acquisition of other Projects  

Between 2009 and 2011, Nighthawk staked a 100% undivided interest in 115 claims. On January 7, 2011, Nighthawk 
optioned from Ursa Polaris Developments Corporation (Ursa) the Treasure Island, Laurie Lake and Barker-Vidie claims and 
the Leta Arm mining leases. The option payment schedule was amended on April 4, 2013. The acquisition comprises 15 
leases across 1,328 ha and 3 staked claims across 962 ha for a total of 2,290 ha as seen in Figure 4-2. Under the 2011 
option agreement with Ursa and subsequent 2013 amendment, Nighthawk earned a 100% undivided interest in the 
properties effective July 31, 2014 (other than the royalties detailed below) by completing the payments (Trinder et al., 
2018). On December 18, 2013, Nighthawk announced an option/purchase agreement to acquire four mining leases (the 
Kim and Cass properties) from Geomark Exploration Ltd (Geomark). On December 29, 2015, Nighthawk announced that it 
was terminating the option/purchase agreement. On February 18, 2021, Nighthawk announced an option/purchase 
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agreement to acquire four mining leases totalling 3,070 ha (the Kim and Cass properties) from Geomark. The ownership 
history of the project can be found in Table 4-2, and a map of the acquisition of all projects can be found in Figure 4-3. 

Table 4-2:  Ownership History of the Colomac Project  

Lease 
No. 

Issued Expiry 
Ownership 

Change 
Ownership Transfer From 

Ownership  
Transfer To 

2661 1974-02-28 2028-03-13 2012-01-26 
2000-01-12 
1993-04-05 
1989-05-04 
1974-02-28 

AANDC 
Royal Oak Mines Inc. 
Neptune Resources Corp. 
Johnsby Mines Limited 
- 

Nighthawk Gold Corp. 
DIAND 
Royal Oak Mines Inc. 
Neptune Resources Corp. 
Johnsby Mines Limited 

2662 1974-02-28 2028-03-13 2012-01-26 
2000-01-12 
1993-04-05 
1989-05-04 
1974-02-28 

AANDC 
Royal Oak Mines Inc. 
Neptune Resources Corp. 
Johnsby Mines Limited 
- 

Nighthawk Gold Corp. 
DIAND 
Royal Oak Mines Inc. 
Neptune Resources Corp. 
Johnsby Mines Limited 

3211 1986-03-06 2043-03-20 2012-01-26 
2000-01-12 
1993-04-05 
1989-05-04 
1986-03-06 

AANDC 
Royal Oak Mines Inc. 
Neptune Resources Corp. 
Johnsby Mines Limited 
- 

Nighthawk Gold Corp. 
DIAND 
Royal Oak Mines Inc. 
Neptune Resources Corp. 
Johnsby Mines Limited 

3288 1989-02-08 2043-02-22 2012-01-26 
2000-01-12 
1993-04-05 
1989-05-04 
1989-02-08 

AANDC 
Royal Oak Mines Inc. 
Neptune Resources Corp. 
Johnsby Mines Limited 
- 

Nighthawk Gold Corp. 
DIAND 
Royal Oak Mines Inc. 
Neptune Resources Corp. 
Johnsby Mines Limited 

3524 1994-12-01 2027-12-15 2012-01-26 
2000-01-12 
1994-12-01 

AANDC 
Royal Oak Mines Inc. 
- 

Nighthawk Gold Corp. 
DIAND 
Royal Oak Mines Inc. 

3526 1994-12-01 2027-12-15 2012-01-26 
2000-01-12 
1994-12-01 

AANDC 
Royal Oak Mines Inc. 
- 

Nighthawk Gold Corp. 
DIAND 
Royal Oak Mines Inc. 

3527 1994-12-01 2027-12-15 2012-01-26 
2000-01-12 
1994-12-01 

AANDC 
Royal Oak Mines Inc. 
- 

Nighthawk Gold Corp. 
DIAND 
Royal Oak Mines Inc. 

3528 1994-12-01 2027-12-15 2012-01-26 
2000-01-12 
1994-12-01 

AANDC 
Royal Oak Mines Inc. 
- 

Nighthawk Gold Corp. 
DIAND 
Royal Oak Mines Inc. 

3529 1994-12-01 2027-12-15 2012-01-26 
2000-01-12 
1994-12-01 

AANDC 
Royal Oak Mines Inc. 
- 

Nighthawk Gold Corp. 
DIAND 
Royal Oak Mines Inc. 

5396 2013-05-14 
 
 

1991-02-07 

2034-05-14 
 
 

2013-02-07 

 
 

2012-01-26 
2000-01-12 
1991-02-07 

- 
Previously claim NWG#1 
AANDC 
Royal Oak Mines Inc. 
- 

Nighthawk Gold Corp. 
 
Nighthawk Gold Corp. 
DIAND 
Royal Oak Mines Inc. 

NT-007 2015-05-15 
 

1994-05-13 

2036-05-15 
 

2015-05-13 

 
 

2012-01-26 
2000-01-12 
1994-05-13 

- 
Previously claim RO12 
AANDC 
Royal Oak Mines Inc. 
- 

Nighthawk Gold Corp. 
 
Nighthawk Gold Corp. 
DIAND 
Royal Oak Mines Inc. 
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Figure 4-3:  Acquisition Map of the Indin Lake Property 

 
Source: Nighthawk, 2023. 
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As part of the terms of the option agreement, Nighthawk paid aggregate consideration of $1.1 million (which was satisfied 
through the issuance of an aggregate of 1,681,689 common shares in the capital of Nighthawk) and granted a 2.5% NSR 
royalty. In addition, Nighthawk at any time has the right to purchase up to 100% of the Geomark NSR for up to $2.5 million. 
Lease transfers from Geomark to Nighthawk have been initiated and is in progress at time of preparing this report. 

4.3 Mineral Royalties 

Ten mining leases are subject to various royalties, agreements and encumbrances for Damoti Lake (five leases), Kim and 
Cass (four leases) and Leta Arm (one lease). These areas were shown in Figure 4-2. The details can be found in the 2023 
NI 43-101 Mineral Resource Estimate 2023 (Nighthawk, 2023) and are summarized in the following subsections.  

4.3.1 Damoti Lake Area 

In the Damoti Lake area, leases 3616, 4572, 4573, 4574 and 4663 are subject to the 1% NSR royalty held by Selkirk in 
addition to an underlying 2% NSR royalty payable to Covello Bryan & Associates Ltd. 

4.3.2 Kim and Cass Area 

Under an option agreement dated February 17, 2021, the four Kim and Cass leases are subject to a 2.5% NSR royalty held 
by Geomark. As part of the terms of the NSR agreement, Nighthawk at any time has the right to purchase up to 100% of 
the NSR for up to $2.5 million, thereby reducing the NSR to zero if the full 100% is purchased. The preliminary economic 
assessment has explicitly included the cost of the NSR repurchase of $2.5 million before commercial production is 
achieved in Year 1 of the cash flow model. 

4.3.3 Leta Arm Area 

In the Leta Arm area, lease 3328 is subject to the following: 

¶ an underlying 1.5% NSR royalty held by Adamus Resources Limited, pursuant to an agreement with George 
Stephenson dated November 19, 2007. 

¶ an underlying 0.5% NSR royalty held by Durga Resources Ltd, pursuant to an agreement with Leader Mining 
Corporation and Ursa dated December 30, 1993. 

4.4 Permitting  

Pursuant to the Mackenzie Vammfz!Sftpvsdf!Nbobhfnfou!Bdu!boe!Sfhvmbujpot-!Ojhiuibxlǃt!qfsnjut!bsf!jttvfe!voefs!uif!
bvuipsjuz!pg!uif!Xflǃˠf{iˤj!Mboe!boe!Xbufs!Cpbse!)XMXC*!boe!bsf!benjojtufsfe!voefs!cpui!Gfefsbm!boe!Ufssjupsjbm!
jurisdiction. In 2019, Nighthawk received land use permits and water licences approving its exploration activities over the 
next five years. The permits and licences expire in February 2024 but can be extended until February 2026. The permits 
cover all claims and mining leases within the property.  
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Nighthawk holds a Land Use Permit (LUP), W2018C0007 Class A, and Water Use Permits, W2018L2-0002 (Federal lands) 
Type B and W2018L2-0003 Type B (non-Federal lands). Nighthawk also holds LUP W2018X0006, which covers 
remediation of the Damoti Lake, Diversified, Chalco Lake, and Spider Lake sites.  

Nighthawk also holds a valid GNWT Prospector's Licence (No. 33742) and a federal NWT-DJSOBD!Qsptqfdupsǃt!Mjdfodf!
(No. NEF0012).  

The WLWB approved a type A water licence, W2021L2-000 (Territorial) and W2021L0005 (Federal) with an effective date 
of January 13, 2023 and an expiration date of January 12, 2038. The permit allows access to a maximum water volume 
of 800 cubic meters per day (m3/d). 

4.5 Environment 

The Colomac mine site was rehabilitated from 2005 to 2011 by DIAND (now CIRNAC). The work involved the tailings 
containment management area, the construction of tailings dams, the restoration of diversion ditches and sumps, quarry 
remediation, the construction of caribou berms, hydrocarbon remediation, the removal of mining and milling 
infrastructures, and the demolition of facilities and site clean-up with disposal in a non-hazardous landfill (pit 2.5). 
Remediation work was completed in 2011.  

A long-ufsn!npojupsjoh!qibtf!cfhbo!jo!3123!voefs!DJSOBDǃt!Opsuifso!Dpoubnjobufe!Tjuft!Qsogram that continued the 
program to address residual hydrocarbons in bedrock. Environmental monitoring includes evaluating water quality, water 
levels in lakes and pits, the geotechnical stability of dam 1B, the tailings cap, spillway and discharge channel, and the non-
hazardous landfill. Monitoring will continue at the site until it can be determined that remediation activities have been 
effective and site conditions have reached a steady state.  

In January 2012, Nighthawk acquired the Colomac Project from DIAND. In consideration for the conveyance of the 
Colomac claims and leases, Nighthawk committed to reclaim three disturbed historical exploration sites within 
Nighthawk's surrounding Indin Lake land package. Reclamation will be carried out on behalf of CIRNAC to a maximum of 
%6!njmmjpo/!Bu!dmptjoh-!Ojhiuibxl!qptufe!b!tfdvsjuz!pg!%6!njmmjpo!jo!gbwpvs!pg!DJSOBD!up!tfdvsf!Ojhiuibxlǃt!pcmjhbujpo!up!
perform the required reclamation. Nighthawk will not assume the reclamation liabilities directly. The security will be 
returned to Nighthawk upon completing remediation activities to the satisfaction of an independent third-party engineer 
(Nighthawk press release, December 15, 2011). On March 21, 2013, Nighthawk announced $1 million from the security, 
posted in favour of INAC, was returned to Nighthawk and added back into treasury following the successful reclamation 
of one of the three historical sites. Nighthawk is not responsible for any historical environmental liabilities associated with 
the Colomac mine site.  

Since the acquisition, Nighthawk has cleaned up the Chalco Lake site and has commenced remediation work on the 
Diversified and Spider Lake sites.  

The author is not aware of any other environmental liabilities related to the Indin Lake property.  

4.6 Communication and Consultation with the Community  

Uif!qspqfsuz!jt!mpdbufe!jo!uif!Xflǃˠf{iˤË!sfhjpo!pg!uif!OXU!xijdi!jt!jo!uif!nbobhfnfou!bsfb!pg!uif!UÎ̟di Government. 
Uif!XMXC!ibt!sfhvmbupsz!bvuipsjuz!voefs!uif!Nbdlfo{jf!Wbmmfz!Mboe!boe!Xbufs!Cpbse-!boe!uif!XflЮˠf{iˤj!Sfofxbcmf!



  
 

 
 

Colomac Gold Project Page 57 

NI 43-101 Technical Report and Preliminary Economic Assessment June 2023 

 

Resources Board has the wildlife co-nbobhfnfou!bvuipsjuz!gps!uif!sfhjpo!bt!ftubcmjtife!cz!uif!UÎ̟di Government. The 
UÎ̟di Government represents the communities of Behchok æ, Gamètì, Wekweètì and Whatì. The North Slave Métis Alliance 
(NSMA) represents the rights of the Métis people of the Great Slave Lake area, primarily in the region north and east of 
Great Slave Lake, NWT. 

Ojhiuibxl!jnqmfnfoufe!bo!fohbhfnfou!qmbo!efubjmjoh!Ojhiuibxlǃt!dpnnjunfou!up!dpotvmu!uif!UÎ̟di Government, 
XflЮˠf{iˤj!Sfofxbcmf!Sftpvsdft!Cpbse-!boe!OTNB!boe!lffq!uifn!jogpsnfe!bt!uif!qspkfdu!bewbodft/!Uif!usjhhfst!voefs!
Ojhiuibxlǃt!fohbhfnfou!qmbo!bsf!eftailed in Table 4-3. 

Table 4-3:  Nighthawk's Engagement-Plan Triggers 

Engagement Trigger Purpose(s) for Engagement Format for Engagement 

Land Use Permit or Water Licence 
Application, Amendment or Renewal 

¶ To communicate changes to the Land 
Use Permit or Water Licence 

¶ To explain the reason behind the 
application 

¶ To solicit comments, suggestions, or 
concerns regarding any change 

¶ Phone conversation 

¶ Email with stakeholder letter 

Seasonal Opening or Closing of 

Colomac Exploration Accommodations  

¶ To communicate seasonal opening or 
closing of existing facilities 

¶ To solicit comments, suggestions, or 
concerns 

¶ Email correspondence 

¶ Phone conversation (upon request) 

Intention to Commence Ground Exploration 
Program (Other Than Drilling) 

¶ To communicate Nighthawk's intent to 
begin a ground exploration program 

¶ To provide an overview of the scope of 
the ground exploration program 

¶ To solicit comments, suggestions, or 
concerns 

¶ Email correspondence 

¶ Phone conversation (upon request) 

Results of Exploration Program Received ¶ To inform of the results of Nighthawk's 
exploration activity 

¶ News release distributed via email 

Semi-Annual In-Person Update ¶ To provide an update on Nighthawk's 
exploration activities 

¶ To solicit comments, suggestions, or 
concerns 

¶ To build and foster relationships 

¶ In-person meeting at a location to be 
efufsnjofe!bu!uif!qbsuzǃt!sfrvftu 

Non-Scheduled Update Requested ¶ To provide information, receive 

¶ comments, or hear concerns 

¶ Format shall be dependent on the 
situation 

Updates to the Closure and Reclamation 
Plan 

¶ To solicit comments, suggestions, or 
concerns on the current ICRP or 
proposed changes to the ICRP 

¶ During the semi-annual in-person 
update 

¶ Email 

¶ correspondence 

Initiation of Closure or Reclamation 
Activities 

¶ To communicate Nighthawk's intent to 
begin closure and reclamation 
activities 

¶ Email correspondence 

¶ Phone conversation (upon request) 
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 ˦ ˲˴˴˶̄̄˺˳˺˽˺̅̊˝ ˴˽˺˾˲̅˶˝ ˽̀˴˲˽ ̃˶̄̀̆̃˴˶̄˝ ˺˿˷̃˲̄̅̃̆˴̅̆̃˶ 
˲˿˵ ́˹̊̄˺̀˸̃˲́˹̊ 

5.1 Physiography 

The average altitude of the property is approximately 340 meters above sea level (masl). Some hills reach 430 masl in the 
northern area, where there is more topographical relief and consequently more outcrops. The minimum elevation is 
approximately 255 masl at lake levels. The numerous lakes on the property drain south into Snare River. 

The property is located below the tree line. It is covered by taiga vegetation mainly composed of conifers, lichens, mosses, 
and some deciduous trees, including birch.  

The property lies within the boundary of continuous permafrost (Jeness, 1949). Permafrost does not present operational 
problems based on historical drilling and operations at the Colomac mine (Robb, 1997). 

Figure 5-1 presents an aerial view of the property physiography. 

Figure 5-1:  Indin Lake Property Physiography 

 
Souce: Nighthawk, 2022. 
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5.2 Accessibility  

The property is located approximately 220 km northwest of Yellowknife, NWT, Canada. 

A gravel landing strip approximately 1,500 m long on the property is capable of landing cargo aircraft. The property can 
also be accessed by helicopter, and ski- or float-equipped fixed-wing aircraft can land on Baton Lake or Steeves Lake.  

Access in the winter is afforded by a 245 km long winter road (Robb, 1997). that starts west of Yellowknife and branches 
pgg!gspn!uif!Op/4!Ijhixbz!bu!uif!UÎË┐ch æ community of Behchok æ. The winter road follows the Emile River north to Basler 
Lake and Matteberry Lake. From Matteberry Lake, the road goes east across country to Indin Lake. It follows the lake 
before heading north into the Baton Lake area. This route provides seasonal access to the NWT/Alberta/British Colombia 
highway systems and the railhead at Hay River. Winter road access is only possible during a limited period that is 
dependent on weather conditions but usually extends from the end of January to the beginning of April.  

Jo!beejujpo-!uif!UÎË┐ch æ all-season road was completed and pqfofe!up!uif!qvcmjd!po!Opwfncfs!41-!3132/!Uif!UÎË┐ch æ all-
season road is a permanent, 97 km long, two-lane gravel highway leading to the community of Whatʕ. The TASR improves 
the access to the property from Yellowknife by reducing the amount of winter road access. Uif!bddftt!spbet!boe!UÎË┐ch æ 
all-season road are shown in Figure 5-2.  

Mining and drilling operations may be carried out year-round with some limitations in specific areas of the property. 
Surface exploration work (e.g., mapping, channel sampling) can be done from late May to early October. Lakes are usually 
frozen and suitable for drilling from February to late April. Conditions may be difficult when the snow melts in May and for 
a few weeks during the fall until the ground freezes. 

5.3 Climate 

The property experiences a continental subarctic climate. Winters, predominantly polar, are long and very cold, and 
summers are short, and cold to mild. According to Environment Canada (climat.meteo.gc.ca/climatenormals), statistics 
for the closest city of Yellowknife during the 1981to 2010 period show a daily average temperature in July of 17°C and a 
daily average temperature in January of -26°C. The record low was -51°C, and the record high was 32.5°C.  

Overall, precipitations are low in a subarctic climate with an average annual precipitation of 171 mm of rain and 158 mm 
of snow. On average, there are 115 days without frost. Lakes are typically frozen from November to June. Hours of daylight 
are at a maximum between mid-May and early August, with a maximum of 20 hours per day. During winter, only about five 
or six hours of daylight occur at Yellowknife and less at Colomac. 

Climatic conditions do not seriously hinder exploration or mining activities, with only some seasonal adjustments for 
certain types of work (e.g., mapping in summer and drilling on lakes or swampy areas in winter). 
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Figure 5-2:  Property Location Map Showing Regional Access 

 
Source: Nighthawk, 2023. 
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5.4 Local Resources and Infrastructure  

The property area is remote; no powerlines, mobile connections, or other services exist on or near the property. The 
property is located approximately 110 km north-northeast of the Snare River hydroelectric power complex, which produces 
approximately 29.3 MW from four plants. Water is readily available from many creeks and lakes found on the property. 
Figure 5-2 shows the proximity of the nearest infrastructure.  

The city of Yellowknife, with a population of approximately 19,600, is the closest service community to the property at a 
distance of 220 km. Yellowknife has a long mining history, so it is well-serviced by exploration and mining industries and 
ibt!bo!fyqfsjfodfe!mbcpvs!gpsdf/!Zfmmpxlojgfǃt!bjsqpsu!jt!uif!mbshftu!bjsqpsu!jo!uif!OXU/!Jt provides several daily scheduled 
flights between Yellowknife and Edmonton or Calgary.  

Uif!qspqfsuz!jt!qfsjqifsbm!up!uif!UÎË┐ch æ Comprehensive Land Claim and Self-Government Agreement area, which includes 
several TÎË┐ch æ communities, including the following: 

¶ Wekweètì has a population of approximately 145 and is 50 km east-southeast of the property. 

¶ Gamètì has a population of approximately 310 and is 114 km west-southwest of the property. Gamètì has a 
community store, hotel and restaurant, a fire station, and a health center. 

¶ Whatì has a population of approximately 500 and is 176 km southwest of the property. 

¶ Behchok æ has a population of approximately 1,950 and is 181 km south-southwest of the property. Services in the 
community include a grocery store, bed and breakfast, and a convenience store. 

These communities have experienced workers currently employed on rotation schedules at the diamond mines. 

Uif!qspqfsuzǃt!nbjo!gbdjmjuz (see Figure 5-3), was constructed after the acquisition in 2012. It is on the east shore of Steeves 
Lake, approximately 2 km north of the Colomac airstrip. 

Colomac accommodations currently consists of the following: 

¶ 36 insulated sleepers (mix of Weatherhaven-Alaska structures) 

¶ three insulated sleepers for those with COVID-19 

¶ seven wooden sleepers 

¶ five wooden sheds for storing skidoos and equipment 

¶ two wooden kitchen structures 

¶ one wooden office structure 

¶ two wooden core structure facilities 

¶ one wooden sampling room 

¶ one wooden cutting room 

¶ two wooden bathroom structures 

¶ four additional wooden structures for miscellaneous items 

¶ two wooden storage structures (near airstrip) 
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¶ one dock for float planes 

¶ six fuel berms for fuel storage for the airstrip 

¶ two Alaskan washhouse structures 

¶ one 1 Alaskan dry facility 

¶ two generators, one at 72 kW and one at 92 kW 

¶ one water room with 3,500 liters (L) of storage (includes ultraviolet and other filters) 

¶ one additional water room (old, repurposed cutting room) with 2,500 L of storage for water and fire suppression. 

Figure 5-3:  Colomac Camp in 2022 

 
Source: Nighthawk, 2022. 

The historical Colomac mine site was rehabilitated by INAC by removing the old mining and milling facilities. 

Nighthawk also maintains the Damoti Horseshoe Camp, which is located 28 km south of the historical Colomac mine site. 
The accommodations  facility contains several sleeping tents and two hardshell sleeping buildings, hardshell washroom 
facilities, a generator building, a large, insulated plywood core logging shack, a plywood core cutting shack, and three 
double-walled environmental protection tanks, each with a fuel capacity of 75,000 L. 
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 ˧ ˹˺̄̅̀̃̊ 

This section is based on Trinder et al., 2018. A brief overview of historical exploration on the property is presented in 
Section 6.1. More detailed exploration and production histories of the property are presented in Sections 6.2, 6.3 and 6.4. 
References to the Colomac and Damoti projects or properties in this section refer to the historical claim groups before 
they were consolidated into the Indin Lake property as it exists today. 

6.1 Indin Lake Property ƿ Regional Exploration 

Since the 1938 discovery of the Anna (Barker Vein) gold showing on the south shore of Indin Lake (Morgan, 1992), 131 
additional gold occurrences have been identified on the property (Figure 6-1 and Table 6-1). These occurrences are 
documented in the Northern Mineral Showings database in the NWT Geoscience Office.  

Historical mineral exploration on the property area can be synthesized into five major periods: 

¶ Late 1930s to late 1940s ƿInitial exploration. Discovery of Diversified, North Inca, Lex Main, Treasure Island Main, 
and Colomac/Goldcrest mineralization. Several trenches in the Barker Vein were excavated from 1939 to 1941 by 
Territories Exploration Company Ltd, and 700 kg of mineralized material containing 2 kg of gold was extracted. 
Further exploration via 15 drill holes in 1945 and 1946 failed to define other mineralized gold-bearing portions of the 
vein (Puritch, 2005). 

¶ 1970s ƿ Regional exploration focused on base metal volcanogenic massive sulphides.  

¶ Mid to late 1980s ƿ Regional gold-focused exploration. Discovery of the Cass deposit and development of the 
Colomac mine, which operated from 1989 to 1991 and from 1994 to 1997 (refer to Section 6.2).  

¶ 1990s ƿ Discovery of several gold-bearing banded-iron formation (BIF) showings in the Damoti Lake area. In 1996-
1997, a ramp and two levels were developed, and underground drilling was performed. Sampling was also carried 
out, which included a bulk sample from the Horseshoe Zone (refer to Section 6.4). 

6.2 Colomac Gold Project ƿ Exploration and Development  

Since the initial gold discoveries in the Indin Lake area in 1938 by prospectors of Territories Exploration Company, various 
mining companies have worked on the Colomac Project. The exploration history can be grouped into the following periods: 

¶ 1938 to 1947 ƿInitial gold discoveries and early exploration work (including historical drilling and trench sampling) 
by Leta Explorations, Goldcrest Mines, Colomac Yellowknife Mines, Indian Lake Gold Mines, Indyke Gold Mines, 
Nareco Gold Mines and Central Mining Services (Toronto) 

¶ 1974 to 1986 ƿ Early and advanced exploration work (e.g., geochemical survey, drilling, metallurgical tests) by 
Cominco Ltd, Newmont Mining Corporation and Wollex Exploration 

¶ 1986 to 1999 ƿ Exploration and production by Neptune Resources Corp. and Royal Oak Mines Inc. 

¶ 2000 to 2011 ƿ Remediation of the Colomac mine site by CIRNAC (previously AANDC, DIAND AND INAC). 

Table 6-2 summarizes the ownership changes and historical work carried out on the Colomac Project from 1945 to 2011. 
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Figure 6-1:  Map of Historical Work and Gold Occurrences on the Indin Lake Property 

 
Source: Nighthawk, 2020.  
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Table 6-1:  Mineral Occurrences on the Indin Lake Property  

# Name Development Stage Showing ID 

Colomac   

1 Colomac Past Producer 086BSW0004 

2 Goldcrest Drilled 086BSW0039 

3 Grizzly Bear Drilled 086BSW0102 

4 Indin Zone Drilled 086BSW0156 

5 Santa Zone North Drilled 086BSW0158 

6 SE Nice Lake Drilled 086BSW0157 

7 Zone 24 Drilled 086BSW0154 

8 Zone 27 Drilled 086BSW0155 

9 Duck Lake Drilled 086BSW0159 

10 EB 27897 Reconnaissance 086BSW0164 

11 Noranda 11171 Reconnaissance 086BSW0161 

Leta Arm   

12 Diversified (Arseno No. 1) Advanced Exploration 086BSW0029 

13 Diversified (Arseno No. 2) Drilled 086BSW0030 

14 Diversified (Arseno No. 3) Drilled 086BSW0031 

15 Lexindin (K Zone) Advanced Exploration 086BSW0020 

16 Lexindin (No. 1 Zone) Advanced Exploration 086BSW0019 

17 Lexindin (D Zone) Drilled 086BSW0094 

18 Lexindin (E Vein) Local Examination 086BSW0092 

19 Lexindin (G Zone) Local Examination 086BSW0093 

20 Lexindin (H Zone) Local Examination 086BSW0095 

21 Lexindin (I Zone) Reconnaissance 086BSW0126 

22 North Inca (A Zone) Advanced Exploration 086BSW0035 

23 North Inca (Main Zone) Drilled 086BSW0036 

24 North Inca (Island Veins) Drilled 086BSW0038 

25 North Inca (No. 6 Vein) Drilled 086BSW0037 

Damoti   

26 Horseshoe Zone Advanced Exploration 086BSW0050 

27 Causeway Zone Drilled 086BSW0053 

28 Lard Zone Drilled 086BSW0051 

29 Quartz Zone Drilled 086BSW0052 

30 BIF Island Drilled 086BSW0001 

31 North Island Drilled 086BSW0096 

Treasure Island   

32 Treasure Island Advanced Exploration 086BSW0028 

33 JPK Local Examination 086BSW0153 

34 BOOTY Drilled 086BNW0047 

35 Fly Local Examination 086BNW0061 

36 A19 Reconnaissance 086BNW0064 

37 A31 Reconnaissance 086BNW0065 

38 D18 Reconnaissance 086BNW0063 

39 D31 Reconnaissance 086BNW0062 

40 Point Occurrence Reconnaissance 086BSW0105 

Fishhook   

41 Bivisible Drilled 086BSW0083 

42 Black Ghost Drilled 086BSW0075 

43 Firefly Zone Drilled 086BSW0048 

44 Humpy IF Drilled 086BSW0077 

45 Irresistible Drilled 086BSW0084 

46 R-35 Drilled 086BSW0081 

47 R-42B Drilled 086BSW0175 

48 Red Badger Zone Drilled 086BSW0047 

49 Red Butt Drilled 086BSW0076 

50 Woolly Bugger Zone Drilled 086BSW0049 

51 Bivisible South Local Examination 086BSW0080 

52 Boner Zone Local Examination 086BSW0085 

53 R-36B Local Examination 086BSW0082 

54 Red Badger South Local Examination 086BSW0079 

55 Richardson Local Examination 086BSW0074 

56 SE Fishhook Local Examination 086BSW0072 

57 Shore Local Examination 086BSW0088 

58 South Fishhook Local Examination 086BSW0073 

59 Viola Local Examination 086BSW0078 

60 Placer A18581 Reconnaissance 086BSW0176 

Echo-Indin   

61 CATHYǀ Echo Indin Drilled 086BSW0118 

62 CATHYǀ Lucky Lake Drilled 086BSW0033 

63 Kim 8 Local Examination 086BSW0097 

64 RO 8 Gold Local Examination 086BSW0116 

65 CATHY ǀ East Shear Reconnaissance 086BSW0120 

66 CATHYǀGoose Lake Reconnaissance 086BSW0119 

67 N38 Reconnaissance 086BSW0112 

68 N39 Reconnaissance 086BSW0113 

Laurie Lake   

69 D Zone (Laurie Lake) Drilled 086BSW0010 

70 Pop Grid Drilled 086BSW0130 

71 95ITKT013 Reconnaissance 086BSW0140 
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# Name Development Stage Showing ID 

72 EB 27812 Reconnaissance 086BSW0145 

73 Laurie Lake South Reconnaissance 086BSW0131 

74 NE Laurie Lake Reconnaissance 086BSW0133 

75 Occurrence 10 Reconnaissance 086BSW0141 

76 SE Taiga 4 Reconnaissance 086BSW0136 

77 Solomon Trench Reconnaissance 086BSW0132 

Andy Lake   

78 Bet Drilled 086BSW0046 

79 DOODIT Drilled 086BSW0016 

80 P.B. Drilled 086BSW0025 

81 Andy Lake Local Examination 086BSW0064 

82 Damoti Lake (NW 1 km) Local Examination 086BSW0026 

83 MAT Local Examination 086BSW0063 

84 Andy Lake North Reconnaissance 086BSW0066 

85 Joe North Reconnaissance 086BSW0124 

86 Joe South Reconnaissance 086BSW0067 

Barker-Vidie   

87 Anna (Barker Vein) Past Producer 086BSW0012 

88 Drill Lake Drilled 086BSW0058 

89 Conrad Lake Reconnaissance 086BSW0059 

90 Gamey Lake Reconnaissance 086BSW0057 

Riss Lake   

91 Nautilus Lake Local Examination 086BSW0041 

92 Riss Lake ǀ 103 Local Examination 086BSW0128 

93 Riss Lake ǀ Main Zone Local Examination 086BSW0032 

94 Riss Lake ǀ Swamp Zone Local Examination 086BSW0127 

95 EB 27762 Reconnaissance 086BSW0147 

96 Jackknife Reconnaissance 086BSW0163 

97 NWTQ Reconnaissance 086BSW0162 

98 Occurrence 2 Reconnaissance 086BSW0148 

99 Occurrence 3 Reconnaissance 086BSW0146 

100 Occurrence 4 Reconnaissance 086BSW0143 

101 Occurrence 5 Reconnaissance 086BSW0142 

102 Occurrence 9 Reconnaissance 086BSW0149 

103 Placer 79666 Reconnaissance 086BSW0144 

104 Riss Lake ǀArea 3 Reconnaissance 086BSW0129 

Northwest Showings   

105 Bay 1 Local Examination 086BNW0048 

106 Bay 2 Local Examination 086BNW0051 

107 Bay 3 Local Examination 086BNW0052 

108 MIDAS 1 Local Examination 086BNW0049 

109 Jerry 12 Reconnaissance 086BSW0151 

110 Jerry 33 Reconnaissance 086BSW0152 

111 Jerry 37 Reconnaissance 086BSW0150 

112 K13 Reconnaissance 086BNW0060 

113 SH 52 Reconnaissance 086BNW0066 

114 Suncor 3641 Reconnaissance 086BSW0134 

115 Suncor 3826 Reconnaissance 086BSW0135 

Other Showings   

116 Albatross Drilled 086BSW0098 

117 Float Lake (ROLEX) Drilled 086BSW0034 

118 Pistol-Knob Local Examination 086BSW0125 

119 2633-5 Reconnaissance 086BSW0106 

120 CHALCO Reconnaissance 086BSW0017 

121 Chalco Lake (West Side) Reconnaissance 086BSW0040 

122 Chalco Lake East Reconnaissance 086BSW0109 

123 Indin Bay Reconnaissance 086BSW0071 

124 LOBO 21 Reconnaissance 086BSW0042 

125 LOM 2633-6 Reconnaissance 086BSW0110 

126 MAR ǀ A Zone Reconnaissance 086BSW0121 

127 Mitt  Reconnaissance 086BSW0137 

128 Occurrence 6 Reconnaissance 086BSW0139 

129 Steal Grid 10032 Reconnaissance 086BSW0117 

130 SW Mitt Reconnaissance 086BSW0138 

131 Zig Zag Island Reconnaissance 086BSW0173 

Source: From the NWT Northern Mineral Showings (NORMIN) Database. Nighthawk, 2020. See Figure 6-1 for location. 
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Table 6-2:  Historical Ownership Changes and Historical Work on the Colomac Project from 1945 to 2011  

Year Company Work Results 

1945 Leta Explorations Field exploration Gold showing discovery in the Baton Lake area north of 
Indin Lake (Davison and Tyler, 1988) 

Goldcrest Mines  
Colomac Yellowknife Mines  
Indian Lake Gold Mines  
Indyke Gold Mines 
Nareco Gold Mines 

5 companies staked claim blocks within the current Colomac Project area  

Goldcrest Mines Drilling of 5 DDH (580 m) into a shear zone on the Goldcrest property (East 
Zone). 

One hole returning 0.285 oz/t Au over 0.6 m 

Drilling 11 DDH (1,500 m) along the Goldcrest sill (East Zone) Delineation of three gold zones (A, B and C) 

Field exploration on the northwest side of the dyke (West Zone) Discovery of a gold mineralized shear in an altered 
rhyolite tuff/sericite schist  

7 rock trenches opened  4 bulk samples, 5 ft each, assayed 0.07, 0.06, 0.10 and 
0.08 oz/t Au 

9 DDH drilled across the West Zone GC-l0 returned 0.42 oz/t Au in a 2.7-m sludge assay 
drilled through a quartz vein in a sericite schist 

Winter of  
1945-1947 

Indian Lake Gold Mines Acquisition of 20 claims along the northeast boundary of the Goldcrest property  

Indyke Gold Mines Acquisition of 20 claims along the southeast boundary of the Goldcrest property  

Colomac Yellowknife Mines Acquisition of 24 claims north of the Indian Lake property  

Nareco Mines Acquisition of claims in the north and south extensions of Colomac sill  

Central Mining Services (Toronto)1 Drilling 136 DDH (12,600 m) along and adjacent to the Colomac sill Exploration and definition of 3 gold zones  

Extensive geological mapping of the Baton Lake area during the summer of 
1946 

 

University of Alberta Metallurgical investigations during the winter of 1946-1947   

1959 Hydra Explorations Limited Acquisition of properties from Colomac Yellowknife Mines and Indian Lake 
Mines 

 

Nareco Gold Mines 
Indyke Gold Mines 
Hearne Gold Mines 
Dyke Lake Gold Mines 

Properties allowed to lapse  

1968 Discovery Mines Colomac-Yellowknife and Indian Lake properties optioned from Hydra 
Explorations under a 5-year agreement. 24 adjoining claims staked (parts of old 
Goldcrest and northern Nareco properties) to expand the coverage of the 
Colomac and Goldcrest sills 

Study of controls on gold mineralization within quartz 
veins along the Colomac and Goldcrest sills, and 
mapping of their northern limits 

1971 Johnsby Mines Hydra Explorations and Discovery Mines amalgamate their claims into one 
group of 68 claims. property subsequently transferred to Johnsby Mines, a 
private company owned jointly by Hydra Explorations and Discovery Mines 

 

1972 Discovery Mines Acquisition of 3 additional claims (part of the former Indyke property), 
completing the coverage of the Colomac and Goldcrest sills 

 

1974 Cominco Ltd Colomac property optioned  

Drilling 20 DDH (2880 m) over a distance of 360 m along the Colomac sill Cominco re-assesses mineral reserve figures quoted in 
1946 and 1968 

Geochemical survey to test for possible geochemical markers associated with 
gold mineralization 

No markers identified 

Core sampling and trenching of a 2,000 lb sample of mineralized gold-bearing 
sill rock, 15 m west of DDH 74-2 

Metallurgical testing, heap leaching, flotation and 
grindability tests 

1980 Newmont Sampling Metallurgical testing 

1985-1987 Wollex Exploration Prospecting programs on the ED-1 claim near the Indin River Discovery of 2 areas of mineralization: main Wollex 
showing and a zone farther north that may be part of 
Zone 24 (Dickson, 1985 and 1988) 

1986 Noranda Exploration Limited Reconnaissance mapping and prospecting programs on the BAT-1 claims 
Litho-geochemical sampling and resampling of some existing trenches 

Some weakly anomalous gold values (Powerset 
al.,1986) 

1987 Echo Bay Mines Ltd Widely spaced prospecting traverses on the SPAN-l claim No significant results (MacMahon and Sarjeant, 1987) 

Triple Crown Resources Corp. DIGHEM III airborne VLF-EM survey and a magnetic survey over both the AGE2 
and FRE2 claims 

 

1986-1987 Neptune Resources Corp.  Colomac and Goldcrest properties optioned from Johnsby Mines in the fall of 
1986 

 

Extensive diamond drilling, geological mapping, surveying, airborne geophysics 
and topography 

Historical reserve statement and mining economic 
feasibility study for the Colomac Zone 2.0 mineralized 
body (Davison and Tyler, 1988) 

1987-1991 Drilling approximately 705 DDH (60,200 m), on the Colomac sill 
Some drilling also completed on the Goldcrest, Goldcrest North, Grizzly Bear, 
24/27 and other targets on the property  

 

1991-1992 Colomac mine production (Zone 2.0 mineralized body) Results discussed in Section 6.3 of this Technical 
Report 

1993-1997 Royal Oak Mines Inc. Acquisition of Colomac assets for $7.875M in Royal Oak shares and the gross 
production royalty on the Colomac property in exchange for $4.0M in Royal 
Oak shares 
Royal Oak holds a 100% interest in the leases (Royal Oak, 1999) 

 

Acquisition of Kim and Cath 1 claims 
 

Increased land position around the Colomac mill site 
(Robb, 1997) 

Filed exploration focused on delineating and defining resources (line cutting, 
geological mapping, surveying, ground and airborne geophysics, and 
topographic surveying) 

Definition of mineable reserves (not in accordance with 
NI 43-101) on zones 2.5 and 3.0 

Engineering and environmental work for permitting and mine design 

Drilling 265 DDH (26,700m) on zones 1 to 5 of the Colomac sill and at the 
Goldcrest, Goldcrest North, Grizzly Bear, 24/27 and other targets on the property 

 

Colomac mine production Results discussed in section 6.3 of this Technical Report 

2000 INAC (formerly DIAND) Usbotgfs!pg!bmm!Spzbm!Pblǃt!sjhiut-!ujumft!boe!joufsftut!up!EJBOE!cz!dpvsu!psefs!
from the Ontario Superior Court of Justice  

 

2005-2011 Restoration of the Colomac mine site Results discussed in section 4.5 of this Technical Report 

2012 Nighthawk (formerly Merc) Acquisition of the Indin Lake property  

Notes: 1 The properties of Indyke Gold Mines (20 claims), Indian Lake Gold Mines (20 claims; GI 1 to GI 16 and GI 25 to GI 28), Colomac Yellowknife Mines (24 claims; IF 1 to IF 12 and DID 1 to DID 12) and 
Nareco Gold Mines, situated along the length of the Colomac sill, and the eastern peripheral properties of Hearne Gold Mines and Dyke Lake Gold Mines, were jointly developed (a total of 141 claims) under 
the direction and management of Central Mining Services (Toronto) from the winter of 1945 into 1947. 
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6.3 Colomac Mine ƿ History and Production  

Neptune Resources Corp. (Neptune) brought the Colomac mine to production in 1990 following a positive feasibility study 
by Wright Engineers. The Colomac Zone 2.0 deposit was mined as a conventional open pit of approximately 980 m by 
270 m at surface. The milling circuit was a conventional cyanide leach with a carbon-in-pulp (CIP) gold recovery circuit 
(Royal Oak, 1993). The cut-off grade used was 0.03 oz/t, and a 15% tonnage dilution factor was applied to arrive at the mill 
feed grade. Mine production averaged 30,700 t/d peaking at 35,000 t/d in September and October 1990, which was far 
below the 45,000 u0e!offefe!up!nffu!uif!njmmǃt!eftjhofe!dbqbdjuz!pg!29-111 t/d at its design strip ratio of 2.5:1 (Royal Oak, 
1993). During its eight-month pre-production phase (September 1989 to April 1990) and 13 months of operation (May 
1990 to June 1991), the zone 2.0 pit produced 3,214,000 tonnes of mineralized material for a total of 146,400 ounces of 
gold at an average mill head of 0.057 oz/t and 92% recovery (Royal Oak, 1993; Johnson, 1994). 

Neptune experienced cash flow difficulties in 1990 due to unanticipated production difficulties, low ounce production and 
low gold prices, and the mine ceased operation on June 29, 1991 (Royal Oak, 1993). 

In April 1993, Royal Oak purchased the Colomac assets from Neptune and acquired the gross production royalty on the 
Colomac Project. Royal Oak recommenced stripping operations at the Colomac mine in March 1994. Royal Oak utilized 
conventional open pit mining techniques similar to Neptune's. The mill circuit was modified in 1996 to include a pebble 
crusher bypass to overcome operating difficulties and facilitate the processing of 10,000 t/d of mineralized gold-bearing 
material (Royal Oak, 1999). In September 1997, Royal Oak discontinued mining operations at the Colomac mine because 
of low gold prices and the depletion of economic open pit mineralized material mineral reserves. The Colomac mine was 
closed in December 1997. During its operation from 1994 to December 1997, the Colomac mine (zones 2.0, 2.5 and 3.0) 
produced 9,629,716 tonnes of mineralized gold-bearing material for a total of 389,308 ounces of recovered gold at an 
average mill head of 0.046 oz/t and 88.1% recovery (Randall, 1997). In 1998, the open pit mine was cleared of all man-
made material, the power plant was sold, and a number of pumps and ancillary equipment from the mill were moved to 
Spzbm!Pblǃt!Lfnftt!Tpvui!njof!)Spzbm!Pbl-!2:::*/ 

Zone 2.0 was mined to a depth of approximately 163 m. Zones 2.5 and 3.0 were mined to depths of 51.8 m and 48.8 m, 
respectively. All three pits were mined near to their lower reserve limits at the time of operation, although mineralization 
remained open at depth. 

CIRNAC became the owner of the Colomac assets on January 12, 2000, and remediated the mine site from 2005 to 2011. 
Environmental monitoring will continue at the site until it can be determined that remediation has been effective and site 
conditions have reached a steady state. 

6.4 Damoti Project ƿ Exploration and Development  

In 1992, a Canadian government geological team led by John A. Brophy discovered a new gold showing from sulphidic 
CJG!tbnqmft!dpmmfdufe!po!uif!bqumz!obnfe!ǆCJG!JtmboeǇ-!jo!uif!opsuifso!qbsu!pg!Ebnpuj!Mblf/!Uif!xpsl!xbt!qbsu!pg!uif!OXU!
Mineral Initiatives Program. This subsequently led to the staking of lands in the Damoti area and a series of exploration 
and drilling programs over the following years that resulted in the discovery of several other gold BIF showings.  

Historical ownership of the Damoti Lake property is presented in Table 6-3. 
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Table 6-3:  Historical Ownership of the Damoti Property  

Company Year Relationship 

Covello Bryan and Associates 1993 JV with Athabaska (operator) 

Athabaska Gold Resources Ltd. 1993 JV with Athabaska (operator) 

Gitennes Exploration Inc. 1993 JV with Athabaska (operator) 

Consolidated Ramrod Gold Corporation 1993 JV with Athabaska (operator) 

Consolidated Ramrod Gold Corporation 1994 JV with Ramrod (operator) 

Consolidated Ramrod Gold Corporation 1995 Sole owner 

Quest International Resources Corporation 1996 Ramrod changes name to Quest International Resources Corporation 

Standard Mining Corporation 1999 Quest International changes name to Standard Mining Corp. 

Doublestar Resources Ltd 2001 Acquired Standard Mining and 100% of Damoti property 

Canadian Zinc 2002 Option agreement with Doublestar 

Doublestar Resources Ltd 2003 Option agreement expired 

Anaconda Gold Corporation 2003 Agreement with Doublestar to acquire 55% of Damoti 

Anaconda Gold Corporation 2006 Purchases an increased interest in Damoti from Doublestar (i.e., 80 to 
100% depending upon mining lease) 

Selkirk Metals Corp 2007 Purchases Damoti minority interest from Doublestar  

Nighthawk 2008 Purchases Damoti majority interest from Anaconda (i.e., 80 to 100% 
depending upon mining lease) 

Imperial Metals Corporation 2009 Purchases Selkirk Metals Corp and acquires Damoti minority interest 

Nighthawk 2012 Joufsftu!jodsfbtfe!up!211&-!boe!Tfmljslǃt!joufsftu!ejmvufe!up!b!2&!NSR 
royalty on leases 4574, 4572, 4663, 4573 and 3616 when Selkirk elected 
not to contribute financially to the budgeted exploration program 

 

Surface exploration conducted between 1992 and 1997 can be summarized at 323 surface DDH (40,810 m), ground and 
airborne geophysics, and 5,000 rock samples collected.  

In 1996 and 1997, underground development was performed on the Horseshoe Zone at Damoti Lake by Quest International 
Management Services under the supervision of E.H. van Hees Geological Services Inc. A ramp of approximately 430 m 
was built, and two levels were opened: 120 m on the 25 m level, and 30 m on the 40 m level. Underground drilling, sampling, 
and bulk sampling were performed from these workings. Thirty-five underground holes were drilled for 792 m.  

During 2004 and 2005, Anaconda Gold Corp. (Anaconda) drilled 52 DDH totalling 4,191 m.  

In 2005, Anaconda mandated P&E Mining Consultants Inc. to prepare an independent NI 43-101 mineral resource estimate 
on the Damoti Lake property (Puritch and Ewert, 2005).  
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 ˨ ˸˶̀˽̀˸˺˴˲˽ ̄˶̅̅˺˿˸ ˲˿˵ ˾˺˿˶̃˲˽˺̋˲̅˺̀˿ 

The information in this section was in part based on the 2018 NI 43-101 report by CSA Global Canada Geosciences Ltd. 
(Trinder et al., 2018). 

7.1 Colomac Gold Project 

7.1.1 Regional, Local and Property Geology 

As shown on Figures 7-1 and 7-2, the property lies within the Indin Lake Supracrustal Belt, a 300 km long (2,000 km2), NNE-
trending, elongate area of Archean volcanic and sedimentary rocks belonging to the Yellowknife Supergroup (Frith, 1986). 
The belt lies within the southwestern Slave Structural Province, 30 km east of the boundary with the Bear Province (Morgan, 
2::3*/!Gps!uif!qvsqptft!pg!uijt!ufdiojdbm!sfqpsu-!bmm!tvqsbdsvtubm!spdl!ufsnt-!xifuifs!qsfgjyfe!ps!opu!cz!ǆnfubǇ-!efopuf!
metamorphosed rocks.  

The Indin Lake Supracrustal Belt is bounded to the west by Archean granitoid plutons and migmatites of the Slave 
Structural Province and Paleoproterozoic rocks of the Wopmay Orogen. To the east, the Indin Lake Supracrustal Belt is 
flanked by plutonic and high-grade gneissic rocks, including those of the Cotterill Complex (Pehrsson and Villeneuve, 
1999). The granites are, in large part, intrusive into the supracrustal rocks (Frith, 1986). The eastern gneissic complexes 
were previously thought to be basement rocks to the belt, given their similarity to Pre-Yellowknife Supergroup basement 
gneisses known from or inferred to underlie the Acasta, Grenville Lake, and Winter Lake areas to the north-northwest, north 
and east, respectively; however, the gneissic Cotterill Complex is dominated by magmatic phases broadly coeval with 
Yellowknife Supergroup volcanism (Pehrsson and Villeneuve, 1999). 

Supracrustal rocks of the Indin Lake Supracrustal Belt have been subdivided into three lithostratigraphic groupsǀthe 
Hewitt Lake, Leta Arm, and Chalco Lake groupsǀbased on their composition, volcanic facies, and distribution of units 
(Pehrsson and Chacko, 1997b; Pehrsson and Villeneuve, 1999). The Hewitt Lake Group occurs as four N-NE trending 
lenses in the Indin Lake Supracrustal Belt and is dominated by homogeneous, laterally continuous (1 to 3.5 km thick, 10 to 
60 km long) submarine mafic flows and synvolcanic gabbro sills (Pehrsson and Villeneuve, 1999, Pehrsson, 2002b). Minor 
calc-alkaline felsic volcanic and epiclastic rocks are interbedded with and overlie the mafic flows of the Hewitt Lake Group 
as a 750 m thick, 50 km long unit (see Figure 7-2). The mafic volcanic rocks are intruded by quartz-feldspar porphyry (QFP) 
dykes and hypabyssal sills that are interpreted as feeders to the upper felsic unit (Pehrsson and Villeneuve, 1999). The 
Hewitt Lake Group is overprinted by extensive carbonate alteration, and it hosts the Cass and Kim deposits (Morgan, 1991), 
which lie in the western central part of the property. 

The Hewitt Lake Group is conformably overlain by the Leta Arm Group, which consists of NNE-trending belts 1 to 4 km 
thick and 5 to 30 km long (Pehrsson, 2002b). It comprises a heterogeneous sequence of submarine to subaerial, tholeiitic, 
and calc-alkaline, mafic to felsic volcanic rocks intruded by synvolcanic gabbro to quartz diorite intrusions (Pehrsson and 
Villeneuve, 1999; Figure 7-2). It has a greater proportion of intermediate to felsic volcanic and volcaniclastic rocks than the 
Hewitt Lake Group and hosts numerous gold deposits, including the Colomac deposits, as well as polymetallic and base 
metal prospects (Pehrsson and Villeneuve, 1999). 
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Figure 7-1:  Regional Geology Plan 

 
Source: Nighthawk, 2023; modified after Pehrsson and Kerswill, 1997a, b. 
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The Leta Arm Group is unconformably overlain by the Chalco Lake Group, the most widespread lithostratigraphic unit in 
the Indin Lake Supracrustal Belt (Figure 7-2) (Pehrsson, 2002b). It consists of a submarine turbidite sequence of graded 
greywacke-mudstones with lesser iron formations, conglomerates and felsic volcanogenic rocks (Pehrsson and 
Villeneuve, 1999). The Chalco Lake Group is subdivided into the Parker and Damoti formations, which underlie the central 
and marginal areas of the Indin Lake Supracrustal Belt, respectively (Figure 7-2). The Parker Formation consists of 2 to 5 
km thick, thickly bedded, silty to sandy turbidites with associated volcanogenic conglomerate, felsic volcanic flows and 
breccia, hypabyssal intrusions, and rare peperitic rocks (Pehrsson, 1998). Basal polymictic volcanogenic conglomerate 
locally marks the contact with the underlying Leta Arm Group (Pehrsson and Villeneuve, 1999).  

Figure 7-2:  Schematic Lithostratigraphic Section for the Indin Lake Area  

 
Source: Pehrsson and Villeneuve, 1999. 
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The Damoti Formation is a 3 to 5 km thick succession of thinly bedded, pelite-dominated turbiditic rocks with associated 
iron formation and sulphidic-graphitic argillite that was interpreted to onlap the Parker Formation (Pehrsson and Villeneuve, 
1999, Pehrsson, 2002b). The mixed silicate-oxide and rarely sulphide facies iron formation units host the Horseshoe Zone 
and Fishhook Lakegold prospects, as well as several other smaller gold occurrences (Brophy 1995; Pehrsson and Kerswill 
1996; Pehrsson and Villeneuve, 1999). 

Several pre-, syn- and post-tectonic Archean gabbroic to granitoid plutonic bodies intrude the volcano-sedimentary rocks 
(Pehrsson, 1998). Diabase dykes of the Paleoproterozoic (2150 Ma) Indin dyke swarm are numerous and cut all units 
throughout the Indin Lake area (LeCheminant et al.,1997; Pehrsson, 1998). The dykes trend predominantly northwest to 
north-northwest, and a second conjugate set trends northeast (Frith, 1993). North-trending dykes of the younger 
Mesoproterozoic (1270 Ma) Mackenzie dyke swarm are present in small numbers, generally distinguished from those of 
uif!Joejo!ezlf!txbsn!cz!uifjs!qspnjofou!bfspnbhofujd!tjhobuvsf!boe!ǆgsftiǇ!bqpearance (LeCheminant and Heaman, 
1989; Frith, 1993; Pehrsson, 2002a), although less altered Indin dykes may be difficult to distinguish from the Mackenzie 
dykes (Frith, 1986; Pehrsson, 2002a). 

The Indin Lake Supracrustal Belt has been metamorphosed to lower greenschist facies with local amphibolitic facies 
(Pehrsson and Chacko 1997b). 

As shown on Figure 7-3, the complex, polyphase deformation history of the Indin Lake Supracrustal Belt includes three 
Archean (D1ƿD3) and two Proterozoic (D4ƿD5) deformation episodes (Pehrsson and Villeneuve, 1999). The Archean D1 and 
D2 stages affect all units of the Yellowknife Supergroup (Pehrsson 1998). 

The D1 stage is synchronous with early greenschist-facies regional metamorphism and resulted in rare bedding-subparallel 
slaty cleavage, foliations, dip-slip faults, and moderately to steeply doubly plunging, isoclinal folds of bedding (Pehrsson 
and Villeneuve, 1999). Pehrsson and Villeneuve (1999) interpreted these structures to have formed in an originally east-
northeast-trending fold-fault belt. The D2 episode produced upright open to isoclinal folds of bedding and S1 foliation, 
crenulation cleavage and faults (Jones, 1994) that formed broadly coevally with regional low-pressureƿhigh-temperature 
metamorphism (Pehrsson and Villeneuve, 1999). 

The Archean D3 deformation is represented by the steeply west-dipping oblique-normal, brittle-ductile Daran Lake fault 
system that is interpreted to have caused be an Archean D3 structure the juxtaposition of the relatively higher-grade 
gneissic Cotterill Complex to the east with the lower-grade Indin Lake Supracrustal Belt (Pehrsson and Chacko, 1997a; 
Pehrsson, 1998). Although Pehrsson (1998) suggested that the Daran Lake fault is post-dated by all D4 structures, including 
the Indin-West Bay faults that host significant gold mineralization 200 km to the south, Miller and Stanley (2013) proposed 
that these fault zones are likely genetically related due to the similarity in their geometry and deformation styles. 

The D4 and D5 events are Paleoproterozoic in age and associated with the Calderian orogeny. D4 deformation is 
characterized by northwest-trending sinistral strike-slip faults, open cross-folds, kink bands and local cleavage. D5 
deformation resulted in minor gently dipping (west to southwest) reverse faults, kink bands and cleavage (Pehrsson, 1998; 
Pehrsson and Villeneuve, 1999). 
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Figure 7-3:  Summary of Geological Events in the Indin Lake Area 

 
Source: Pehrsson and Villeneuve, 1999. 
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7.1.2 Mineralization on the Property  

Since exploration began in the late 1930s, approximately 130 gold occurrences have been identified within the property 
area, as documented in the Northern Mineral Showings database of the NWT Geoscience Office (Figure 6-1, Table 6-1). 
Approximately 28 of these occurrences are considered significant gold deposits and showings (see Table 7-1 and Figure 
7-4). 

The geology and mineralization of the Colomac and Damoti areas are presented separately in the following sections. 

Table 7-1:  List of Significant Gold Deposits and Showings on the Indin Lake Property  

No. Deposit/Showing Style of Mineralization 

1 Colomac Main Gold-bearing stacked quartz veins/stockworks/silicified zones 
hosted by intermediate intrusive 2 Goldcrest 

3 Goldcrest North/Dyke Lake 

4 Grizzly Bear Gold-bearing stacked silicified zones, often spatially associated 
with felsic units. 5 Laurie Lake 

6 Treasure Island 

7 Chalco Zone - West Shore and Face Peninsula showings 

8 24/27 Zones Gold-bearing quartz veins or silicified zones in mafic volcanics, 
often within or near graphitic argillites and fault/shear zones 
along contacts of mafic volcanic-sedimentary belts 

9 Chalco Zone - Northeast showing 

10 Chalco Zone - North End showing 

11 North Inca mine 

12 Nice Lake 

13 Diversified mine 

14 #3 Zone  

15 Lexindin Zone 

16 Barker-Vidie 

17 Echo-Indin 

18 Goose Lake Gold associated with sulphides (arsenopyrite and loellingite) and 
quartz-carbonate veins or silicified zones within mafic volcanic 
units or intrusive equivalents. Possible extensions of the Kim and 
Cass zones. 

19 Lucky Lake 

20 Kim  

21 Kim South 

22 Cass 

23 Albatross showings 

24 Fishhook BIF-hosted gold 

25 Damoti Lake 

26 BIF Island 

27 JPK 

28 Andy Lake Intrusion-related gold system 

Source: Updated from Trinder et al., 2018. 
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Figure 7-4:  Significant Gold Deposits and Showings on the Indin Lake Property 

 
Source: Nighthawk, 2023; modified after Pehrsson and Kerswill, 1997a, b. Not inclusive of all 28 significant gold 
showings as per NWT Geoscience Office.  
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7.2 Colomac Centre Area 

7.2.1 Colomac Centre Area Geology 

The Colomac Centre area is underlain by a 4 km thick belt of lower greenschist-grade intercalated mafic-intermediate 
flows, intermediate-felsic volcanics and intermediate intrusive rocks, bounded by metasedimentary rocks to the east and 
west (see Figure 7-5). The volcanic-sedimentary contact to the west along Steeves Lake is not well exposed. Sedimentary 
rocks observed in outcrop are weakly deformed slaty argillites; however, the contact to the east in the Indin River area 
shows the more classic Archean contact with evidence of strong and repeated folding and faulting along with 
accompanying hydrothermal alteration. Sedimentary rocks vary from graphitic argillites and siltstones to arkoses and 
sandstones (Cohoon et al.,1991a and 1991b). 

A multiphase, synvolcanic intrusive complex (about 2 km by10 km at surface) intrudes the volcanic rocks on the west side 
of Baton Lake within 800 m of the western volcanic-sedimentary contact. The host strata and synvolcanic intrusive 
complex is strongly deformed, and mafic units have a steeply dipping foliation and a steeply plunging lineation. The sill 
complex strikes NNE and dips steeply E, subparallel to the host strata. It consists of a series of multiphase, medium-
grained diorite to quartz-diorite (small blue quartz phenocrysts; up to 15% magnetite) and gabbroic sills, with about 15% 
of the complex occupied by elongate, andesitic enclaves (tens or hundreds of meters in size) (NWT Geoscience Office, 
2012a). 

The Colomac sill (2671 ±10 Ma; Morgan, 1992), which hosts the Colomac Main deposit, occurs near the east side of the 
intrusive sill complex in contact with, or near, andesitic volcanics. The NWT report describes the Colomac sill as composed 
mainly of a medium-grained quartz-albite porphyry (dioritic to trondhjemitic), with some chlorite, biotite, epidote, carbonate, 
amphibole, magnetite, up to 2% pyrite, and pyrrhotite (NWT Geoscience Office, 2012a). Historical drill logs describe the 
Colomac sill as a multiphase intrusion that comprises a QFP component enclosed by a phase of quartz diorite and/or 
diorite/gabbro. Detailed historical surface outcrop mapping shows an unrestricted distribution of the rock types. 
Historically, the Colomac sill was often referred to as a dyke because of its steeply dipping orientation; however, most now 
accept that the Colomac intrusion is a subvolcanic sill that was intruded in a horizontal position and later rotated and/or 
folded together with the surrounding intrusive and volcanic rocks into its present, steeply dipping orientation (Stanton et 
al.,1954; Helmstaedt, 1990; Morgan, 1992). Morgan (1992) considered the Colomac sill a separate intrusion from the 
quartz-dioritic Goldcrest dyke. 

Ojhiuibxlǃt!esjmm!dpsf!mphhjoh!ibt!jefoujgjfe!rvbsu{!ejpsjuf!boe!ejpsjuf!bt!uif!nbjo!jousvtjwf!vojut-!xjui!RGQ!boe!hbccsp!
rarely identified. To clarify, Nighthawk completed detailed sampling and XRF and ICP lithogeochemical analysis of several 
holes from the 2012 and 2014 drill programs to better understand the intrusion, gold distribution, and possible alteration. 
Samples taken throughout the Colomac sill show highly constrained trace element profile slopes throughout the sill's 
transition from top to base, with abrupt breaks across major lithological contacts. Nighthawk interprets that the trace 
element distributions are best explained by a fractionation process that gave rise to a differentiated sill of intermediate to 
mafic composition (tonalite -trondhjemite) with a fine- to medium-grained felsic to intermediate upper portion and a 
medium- to coarse-grained mafic base. The sill has been rotated post-emplacement and is steeply dipping and topping to 
the east. 
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Figure 7-5:  Colomac Area Geology Map Showing Gold Deposits 

 
Source: Nighthawk, 2023; modified after Pehrsson and Kerswill, 1997a, 1997b. 
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Where tested along its strike, the Colomac sill ranges from 40 m to 200 m wide (averaging 100 m). The quartz diorite 
(historical QFP) portion of the Colomac sill ranges from 9 m to 60 m wide (averaging 30 m). The sill has a drill-tested strike 
length of about 6.7 km. It does not have a strong tectonic fabric. The attitude of the sill is 010°/80° in the north and 023°/80° 
in the south. The deformation in the sill is brittle, producing fracture stockworks and auriferous quartz-vein zones that are 
highly altered and carbonatized. Otherwise, the sill shows only weak tectonic fabrics in contrast to the less competent 
surrounding country rocks. Overall, alteration zoning in the sill consists of potassic altered cores, accompanied by weak 
silicification and massive clots of hematite-magnetite in quartz, enveloped by chloritization and epidotization (NWT 
Geoscience Office, 2012a). 

Goldcrest Mines Ltd located three showings in 1945 on the former AE claims: the Goldcrest Dyke, the Goldcrest North (or 
Dyke Lake Zone), and the Goldcrest East Zone (NWT Geoscience Office, 2012b). The showings consist of felsic porphyries 
intruded by tensional quartz veins within a large, multiphase, synvolcanic sill/dyke complex that ranges in composition 
from diorite to quartz-diorite, with gabbroic sills and large andesitic enclaves. The complex is situated near the base of a 
sequence of greenschist-grade andesitic flows (pillows) and intermediate-felsic volcanics. Morgan (1992) considered the 
quartz-dioritic Goldcrest dyke a separate intrusion from the Colomac sill. 

Several N-S-trending quartz feldspar intrusions, similar to the Colomac sill, were located in the Duck Lake area. These were 
mapped and sampled in detail, and although they were locally very pyritic and hydrothermally altered, gold values from 
both lithogeochemical samples and diamond drilling were uniformly low (Cohoon et al., 1991a and 1991b). 

Cohoon et al. (1991a and 1991b) noted a relatively thick sequence of QFP, rhyolite porphyry and sericitic rhyolite in the 
approximate center of the Colomac area in the Nice Lake area, possibly associated with a high-level intrusion. These units 
are commonly pyritic (1% to 5%) and give rise to strong IP anomalies. Many of the units contain 10% to 15% quartz. 
Ojhiuibxlǃt!gjfmexpsl!ibt!tipxo!uibu!uif!nbgic to felsic volcanic sequence between Baton Lake and Nice Lake is upright, 
steeply east-dipping and east-facing. This volcanic sequence is intruded by blue quartz-eye gabbro and the Nice Lake 
biotite tonalite (based on its mineralogy: glassy to blue quartz+plagioclase+biotite). It has the same structural and 
alteration overprint as the intrusive-volcanic rocks that host the Colomac Main deposit. 

A prominent aeromagnetic anomaly just east of the Colomac Main 2.0 open pit reflects an ultramafic intrusion under Baton 
Lake. This ultramafic unit is very schistose, and ankeritic quartz veining is present at its south boundary where the 
enclosing basalts are more competent. A unit of variolitic basalt was observed due east of the pit near the lakeshore, 
possibly the only occurrence of komatiites on the property (Cohoon et al.,1991a and 1991b). 

Several crosscutting faults were evident from both the geological and geophysical results, but none appear to be 
significant with respect to the distribution of mineralization. 

7.2.2 Colomac Centre Area Mineralization 

Gold mineralization in the Colomac Centre area is thought to postdate isoclinal folding and predate the final closure of the 
north-plunging regional antiform along which several significant deposits are found, including the Colomac Main deposit 
on the east limb, Treasure Island on the fold nose, and the Kim/Cass deposits on the west limb (NWT Geoscience Office, 
2012a). Brittle deformation of the more felsic quartz diorite relative to the more mafic and ductile diorite and gabbro 
portions of the differentiated intrusive complex at Colomac provided conduits for fluids that produced the mineralized 
quartz stockworks and veins. The Colomac Centre area contains several gold deposits and showings. The most significant 
deposits are Colomac Main, Goldcrest, Goldcrest North (Dyke Lake), Grizzly Bear (Airport Showing), 24/27 (Cohoon et 
al.,1991a). These deposits are discussed in the following subsections. 
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7.2.2.1 Colomac Main Deposit 

Gold mineralization has been identified along an approximate 6.7 km strike length of the Colomac sill. It has been divided 
into somewhat arbitrary zones based on their spatial position along the sill, their location with respect to historical claim 
boundaries, and the grade of their mineralization. The zones have been historically identified from north to south as 1.0, 
1.5, 2.0, 2.5, 3.0, 3.5, 4.0 and 5.0. Based on its drilling programs and lithogeochemical studies, Nighthawk reported that 
gold is preferentially located within the upper (eastern), more sodic and siliceous quartz diorite portion of the sill. The 
quartz diorite behaved in a brittle manner during regional structural deformation and was amenable to fracturing, fluid 
transport and mineral deposition, in contrast to the more ductile behaviour of the lower, more mafic quartz gabbro part of 
the sill and the surrounding mafic volcanic rocks. 

Gold is found in several zones within the sill, associated with parallel sets of tensional quartz veins that consist of lenses 
of smoky grey quartz within white quartz (NWT Geoscience Office, 2012a). The quartz veins average from less than 0.5 cm 
to 10 cm thick, and they commonly contain little (less than 5%) carbonate. They are generally co-planar, with variable 
trends and relatively shallow dips of 20° to 40°. Shallow-dipping veins become steeply dipping within shear zones and 
become part of the shear veins, which may approach up to 1.0 m wide. Shear vein margins tend to be ribboned by crack-
seal textures and may be sheared, unlike the veins oriented at a high angle to the core axis (i.e., shallow-ejqqjoh!ǆgmbuǇ!wfjot*/!
Contacts between veins and the host rock are sharp but may also appear gradational due to bleached, sulphidized halos. 
The quartz veins generally terminate at the sill margins, but a few small, barren quartz-carbonate veins occur locally in the 
overlying basalt. A late set of barren white quartz veins is also present.  

Gold occurs as fine grains along vein margins, in fractures, and in quartz veins and their selvages/halos. Gold is generally 
associated with pyrrhotite and to a lesser degree with pyrite in quartz veins and vein selvages, as well as arsenopyrite, 
tourmaline and trace quantities of sphalerite, galena, and molybdenite. The immediate vicinity of mineralization is generally 
bleached due to sulphidation and may be silicified due to quartz-filled micro-fractures. Alteration halos contain minor 
pyrrhotite, lesser pyrite, and trace amounts of sphalerite, galena and molybdenite. 

Mineralization has been intersected over a strike length of approximately 5.8 km. True widths of the mineralized zones 
vary from 5 m to locally 100 m. Zone 2.0 consists of the thickest and coarsest-grained part of the Colomac sill. Veins form 
up to 10% of zone 2.0. The mineralized zones dip steeply to the east and are parallel and spatially related to the quartz 
diorite.  

The deepest holes drilled on the Colomac Main deposit intersected mineralization at depths of approximately 790 m at 
zone 1.5 and 800 m below surface at zone 3.5. Historically, most drill holes in the zones 2.0 to 3.5 were completed to a 
vertical depth of less than 300 m (see Figures 7-5 and 7-6). The mineralization is open to depth. 

Colomac gold mineralization is spatially associated with what was historicbmmz!sfgfssfe!up!bt!b!ǆRGQǇ!ps!rvbsu{-albite dyke. 
Nighthawk has introduced a different Colomac sill rock-type terminology in its drill logs. The following is apparent: 

¶ ǆRvbsu{!ejpsjufǇ!joufswbmt!jo!uif!Ojhiuibxl!mpht!dpssftqpoe!tqbujbmmz!up!ǆRGQǇ!joufswbms in historical logs 

¶ ǆRvbsu{!hbccspǇ!joufswbmt!jo!Ojhiuibxl!mpht!dpssftqpoe!tqbujbmmz!up!ǆEjpsjufǇ!joufswbmt!jo!ijtupsjdbm!mpht/ 

Uif!ufsnjopmphz!jo!uif!ijtupsjdbm!mpht!ibt!cffo!sfobnfe!bddpsejoh!up!Ojhiuibxlǃt!dvssfou!mjuipmphjdbm!dpeft/!Uif!3132!
drill program identified another quartz-diorite and gabbro body that coincides with a 2,000 m long positive magnetic 
anomaly parallel to the Colomac sill and the associated magnetic anomaly. This anomaly was explored along a strike 
length of 200 m. The northernmost DDH along this trend (C21-05) identified a mineralized zone with 5.95 g/t over 11.9 m, 
including 12.89 g/t over 3.5 m. The strike extent of this mineralization to the north is untested.  
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Figure 7-6:  Typical Geological Section through Zone 1.0 of the Colomac Deposit  

 
Source: Nighthawk, 2023. 
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7.2.2.2 Goldcrest Deposit 

7.2.2.2.1 Goldcrest  

The Goldcrest deposit is located approximately 1 km west and 2.25 km south of the Colomac main zone 2.0 deposit. It is 
hosted by the Goldcrest sill, a medium-grained, quartz diorite and diorite intrusive complex similar to the Colomac sill that 
was historically referred to as a dioritic to trondhjemitic quartz-albite intrusion. Similar to the Colomac sill, the Goldcrest 
intrusion has historically been referred to as a dyke because of its steeply dipping orientation. The mineralized zone is very 
similar to the Colomac sill deposits, where quartz veins cut competent, fractured quartz diorite, but the mineralization and 
veining are more erratic at Goldcrest. The Goldcrest sill lies approximately 500 m west of the southern part of the Colomac 
sill, near the west shores of Fly and Ridge Lakes (NWT Geoscience Office, 2012b).  

Mineralization has been intersected over a strike length of approximately 800 m and has been tested to 400 m below 
surface. True widths of the mineralized zones vary from 10 m to 30 m. The mineralized zone dips steeply to the east and 
is parallel and spatially related to the quartz diorite. The mineralization is open to depth and along strike to the north but 
appears to peter out southward. 

7.2.2.2.2 Goldcrest North 

The Goldcrest North deposit (previously referred to as the Dyke Lake Zone by Northgate Exploration Limited) is located 
about 350 m west of the Colomac sill and is roughly on strike with the Goldcrest sill, although no continuity has been 
established between the two zones. 

The host rock at Goldcrest North has historically been described as a fine-grained, massive, siliceous, sericitized quartz or 
dacite porphyry dyke/sill associated with a narrow band of rhyolite but is referred to herein as a diorite-quartz diorite 
jousvtjpo!vtjoh!Ojhiuibxlǃt!durrent terminology. Abundant glassy grey quartz veins cut the intrusion, which is up to 18 m 
wide. Pyrrhotite and arsenopyrite are present. 

Mineralization has been intersected over a strike length of approximately 250 m and has been tested to 200 m below 
surface. Mineralization averages 12 m to 15 m in width, dips steeply to the east, and is parallel and spatially related to the 
quartz diorite's hanging wall (eastern contact).  

Gold is associated with an alteration assemblage that includes silicification, feldspathization and sulphidation, with minor 
chlorite, tourmaline and carbonate. Sulphides include pyrite, pyrrhotite and arsenopyrite, disseminated in both quartz veins 
and in the wall rock; however, the sulphides occur more often as fillings in hairline fractures. Although gold is always 
associated with quartz veins and sulphides, there is no direct correlation between the quantity of veins or sulphides and 
gold values. 

Historical drilling indicates that the favourable quartz diorite pinches out to the north. The quartz diorite has not been 
closed off to the south, but no significant gold mineralization has been found in the southernmost section of the holes. 
The zone remains poorly defined and open at depth (Lee and Trinder, 2012; Trinder et al., 2018) A typical section through 
the Goldcrest North zone is shown in Figure 7-7. 
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Figure 7-7:  Typical Geological Section through the Goldcrest North Zone 

 
Source: Nighthawk, 2021. 
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7.2.2.3 Grizzly Bear Deposit (aka Grizzly Zone and Airport Zone) 

The Grizzly Bear deposit, previously referred to as the Airport Zone by Neptune Resources Corp. (Neptune), is located on 
mining leases 3529 and 2662, about 3 km west and 2 km south of the Colomac Main zone 2.0 deposit.  

The deposit is underlain by greenschist-grade mafic volcanic and sedimentary rocks. The mafic volcanic rocks include 
felsic lapilli tuffaceous horizon that hosts discontinuous mineralization. The tuff is strongly foliated, rhyolite clast-
supported, pervasively sericitized, contains thin wisps of pyrrhotite parallel to the foliation, and may have local biotitization 
and carbonatization. The mineralized zone is subparallel to the strata, trending northeast, and contains anomalous 
hydrothermal alteration, sulphide mineralization and gold (NWT Geoscience Office, 2012c). The mineralization consists of 
quartz veins and veinlets, with disseminated sulphides and native gold.  

Mineralization has been intersected over a cumulative length of 1,200 m and has been tested to 200 m below surface. 
True widths of the mineralized zones vary from 5 m to 20 m. The mineralized zones strike 040° and dip steeply to the 
southeast (see Figures 7-8 and 7-9). The mineralization is open to depth and along strike to the north but appears to peter 
out southward. 
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Figure 7-8:  Geological Map of the Grizzly Bear Deposit with Collar Location and Surface Trace of Drill Holes 

 
Source: Nighthawk, 2023. Modified after Pehrsson and Kerswill, 1997a. 
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Figure 7-9:  Geological Section through the Grizzly Bear Deposit  

 
Source: Nighthawk, 2023. 
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7.2.2.4 24 Deposit (aka Zone 24) 

On the west bank of the Indin River, 24 deposit is located along a north-trending contact between volcanic rocks to the 
east and sedimentary rocks to the west (see Figure 7-10). Volcanic rocks range from mafic to intermediate massive flows 
with some irregular diorite intrusions. Sedimentary rocks are predominantly greywacke turbidites, but graphitic 
argillites/mudstone horizons are also present (NWT Geoscience Office, 2012d). 24 deposit is characterized by intense 
quartz flooding within interbedded andesite boe!hsfzxbdlf!tjmutupof/!Rvbsu{!gmppejoh!pddvst!bt!qbsbmmfm!ǆwfjotǇ-!xjui!b!
strike length varying from 1.5 m to 7.5 m and widths from 0.15 m to 3.0 m. The quartz-flooded zones are greyish white to 
smoky black, highly strained, and commonly contain carbonatized and/or sericitized wall rock inclusions. Adjacent to the 
zones, the volcanic rocks are commonly altered to carbonatized and chloritized schist, whereas the sedimentary rocks are 
locally altered to sericite schist. Mineralized zones are characterized by the presence of disseminated pyrite, pyrrhotite and 
arsenopyrite, along with minor chalcopyrite and occasionally galena and sphalerite (NWT Geoscience Office, 2012d).  

Recent investigation of the gold mineralization at 24 deposit revealed that the gold mineralization is centered on a horizon 
of strongly sheared felsic volcaniclastic rocks (lapilli tuff and tuff) that lies between more competent sedimentary and 
mafic volcanic rocks (Gaboury, 2021). The rocks display steeply dipping to subvertical dominant foliation with steeply 
plunging stretching lineation, which become very intense in the volcaniclastic package (Figure 7-11). An early sulphidation 
event is suggested by disseminated pyrite and pyrrhotite that are present without associated quartz±carbonate veins 
(Gaboury, 2021). Subsequently, syntectonic, shallowly dipping extensional quartz-carbonate veining developed in the 
competent lithological units that became isoclinally folded and boudinaged within the intensely deformed volcaniclastic 
horizon (Gaboury, 2021). The surface exposure of the mineralized zone is constrained within a 20 m thick corridor.  

Mineralization has been intersected over a length of 250 m and has been tested to 150 m below surface. True widths of 
the mineralized zones vary from 2 m to 15 m with a cumulative width of the sub-parallel, folded mineralized zones of 30 m 
to 85 m. The mineralized zones strike 325° and dip steeply to the northeast. The mineralization is open to depth and along 
strike to the north but appears to peter out southward. 



  
 

 
 

Colomac Gold Project Page 88 

NI 43-101 Technical Report and Preliminary Economic Assessment June 2023 

 

Figure 7-10:  Geological Map of the 24 and 27 Deposits with the Collar Location and Surface  
Trace of the Drill Holes  

 
Source: Nighthawk, 2023. 
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Figure 7-11:  Schematic Model for the Structural Setting of the Gold -Mineralized Quartz Veins  

 
Source: Gaboury, 2021. 
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7.2.2.5 27 Deposit (aka Zone 27) 

Uif!bsfb!sfgfssfe!up!bt!ǆ38!efqptjuǇ!jt!bqqspyjnbufmz!661!n!tpvui!pg!35!efqptju!)tff!Figure 7-10) along the contact 
between volcanic and sedimentary rocks.  

Although 27 deposit is near the volcanic-sedimentary contact, like Zone 24, it has a different style of mineralization. The 
mineralization consists of free gold in narrow (average 7.5 mm) quartz veins (Cohoon et al.,1991a and 1991b). The 
wallrock throughout the zone contains 3% very finely disseminated pyrrhotite, locally concentrated in short, altered 
sections.  

Seven mineralized zones were defined at the 27 deposit with true widths varying from 1 m to 10 m. The cumulative width 
of the subparallel mineralized zones reaches locally 120 m. Mineralization has been intersected over a length of 200 m 
and has been tested to 150 m below surface. The mineralized zones strike from 170° to 190° and dip steeply to the 
southwest to the northwest. The mineralization is open to depth. 

The 2021 drill program identified a new zone approximately 500 m south of the last drill hole intersecting 27 deposit. This 
zone is narrow, ranging in thickness from 0.3 m to 3.3 m and can be followed for over 970 m. It was intercepted in the 
mafic volcanic rocks and the overlying intermediate to felsic volcanic horizon that also hosts the mineralization at 24 
deposit.  

The Echo Indin and Andy Lake prospects share similarities with the 24/27 mineralized system but are located away from 
the deposits. Echo Indin lies 6 km west of 24/27 (on the western limb of the regional fold, whereas Andy Lake was 
interpreted to be a different deposit type, an intrusion-related mineralized system (Laflamme, 2018). 

7.2.2.6 Exploration at Depth 

Most of the historical and more recent exploration work by Nighthawk that have intersected the Colomac Main and 
Goldcrest deposits extended less than 200 m vertically below surface.  

In 1997, the last year of production, Royal Oak conducted a deep drilling program in zone 3.5 of the Colomac Main deposit. 
The holes passed through a steep northeast-plunging shoot of mineralization, which has a higher grade than the average 
grade of mineralization at Colomac Main. The deepest drill hole in this area (3.5-97-08), intersected two intervals of 7.63 g/t 
Au over 4.6 m (core length) and 8.44 g/t Au over 4.3 m (core length) (true thicknesses unknown in both cases) at a vertical 
depth of approximately 792 m below surface. 

In 1997, Royal Oak also completed drill hole 2.0-97-02 in the zone 2.0 open pit area that intersected 1.27 g/t Au over a 
mineralized core interval of 120.7 m (true thickness unknown) at a vertical depth of approximately 670 m below the 
surface. This grade is similar to the zone 2.0 pit at a depth of approximately 90 m below the surface.  

Nighthawk intersected another steeply plunging, higher grade shoot at Colomac Main in Zone 1.5. Examples of higher-
grade mineralization included core intervals of 145.75 m (25.00 m true width) grading 3.33 g/t Au, including 10.80 m of 
12.19 g/t Au; and a core interval of 50.30 m (45.30 m true width) grading 2.58 g/t Au, including 10.20 m of 10.14 g/t Au. In 
2017, Nighthawk drilled a hole that intersected 0.94 g/t Au over a mineralized core interval of 342.50 m (true thickness 
unknown) to a maximum vertical distance of approximately 900 m below surface. 

These drill hole intersections demonstrate the potential for discrete higher-grade mineralized trends within the Colomac 
sill. The trends remain unconstrained at depth. At both zones 1.5 and 3.5, mineralized quartz diorite has been drilled 450 m 
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below the current resource block model, where it remains open, demonstrating the potential to follow these higher-grade 
domains deeper, down to approximately 1 km below surface. 

7.3 Kim Deposit 

The Kim deposit is located in the western-central part of the Indin Lake Supracrustal Belt, about 12.5 km from the Colomac 
Main deposit. The area is underlain by subvertical pillowed and massive mafic flows of the Hewitt Lake group that are 
intruded by gabbroic dikes/sills and turbiditic metasedimentary rocks (including greywacke and argillite) to the east along 
the shore of and underneath Lex Lake (see Figure 7-12; Morgan, 1991). The bulk of the mineralization is hosted by the 
mafic volcanic rocks, but a few gold showings are also present in the sedimentary sequence (Morgan, 1991). The rocks 
display steep to subvertical foliation and a strong subvertical stretching lineation highlighted by flattened and stretched 
pillows in the mafic flows, and the lithological units are displaced along NW- and NE-striking faults (Morgan, 1991). Morgan 
(1991) noted that extensive silicification of the mafic flows and sedimentary rocks was not related to gold mineralizing 
processes. 

The gold mineralization at the Kim deposit is hosted by the more competent massive mafic flows. It is associated with 
smoky quartz-carbonate veins oriented randomly rather than in a distinct direction (Morgan, 1991). Gaboury (2021) 
proposed that the two mineralized corridors are hosted by very strongly deformed volcaniclastic rock horizons. The smoky 
quartz-carbonate veins are surrounded by sulphide-rich alteration halos dominated by arsenopyrite and pyrrhotite 
(Morgan, 1991). Blocky boudinage of the arsenopyrite parallel to the stretching lineation suggests that the mineralization 
predates the dominant regional deformation (Morgan, 1991). Gaboury (2021) distinguished multiple sets of veins such 
as: (1) grey quartz veins without arsenopyrite dissemination in wallrock; (2) grey quartz veins with disseminated 
arsenopyrite halo; (3) grey quartz veins with arsenopyrite overprinting; (4) grey quartz veins with chlorite and albite with 
arsenopyrite disseminations in wallrock; and (5) grey quartz-chlorite-albite veins with arsenopyrite disseminations in 
wallrock and with hematization of albite and late albite veining. The variation of the quartz veins with respect to the core 
angle suggests that the veins are likely folded (Gaboury, 2021). Gaboury (2021) also describes disseminated pyrrhotite 
and pyrite mineralization that does not appear to be associated with quartz-carbonate veins. The mineralization was 
interpreted to have been formed as extensional veins in a reverse-dextral deformation corridor centered on the 
volcaniclastic rock horizon, and that continued deformation resulted in sigmoidal folding of the veins (see Figure 7-13; 
Gaboury, 2021).  

Mineralization has been intersected over a length of 1,000 m and has been tested to 350 m below surface. True width of 
the mineralized zone varies from 3 m to 30 m. The mineralized zone strikes 190° and dips steeply to the west. The zone 
remains open at depth and has a known extension to the south (Kim South). 
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Figure 7-12:  Geological Map of the Kim Deposit with the Location and Surface Trace of the Drill Holes  

 
Source: Nighthawk, 2023. Modified after Morgan, 1991. 
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Figure 7-13:  Schematic Model of the Structural Setting of the Gold -Mineralized Quartz-Carbonate Veins 

 
Source: Gaboury, 2021. 
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7.4 Cass Deposit 

The Cass deposit lies in the western-central part of the Indin Lake Supracrustal Belt, about 16 km SSW of the Colomac 
Main deposit. The area is underlain by the amphibolite-grade pillowed and massive mafic and intermediate flows of the 
3 km wide Hewitt Lake group that are intruded by several gabbroic intrusion including the Cass Gabbro (see Figure 7-14; 
Morgan, 1991). An intermediate to felsic volcaniclastic horizon marks the contact between the mafic to intermediate flows 
and the overlying metasedimentary succession (Morgan, 1991). The Archean rocks are intruded by NW-striking 
Proterozoic diabase dikes (Morgan, 1991; Frith, 1993). Local, NE-to E-NE-striking sinistral ductile shear zones that are 
parallel to the regional foliation are the most prevalent in the Cass Gabbro (Morgan, 1991). The Archean (and maybe the 
Proterozoic) rocks are cut by an ENE-striking fault zone along which the lithological units were displaced in a presumably 
dextral oblique-slip manner (Morgan, 1991).  

The deposit is hosted within and along the contacts of the Cass Gabbro and is surrounded by a broad pervasive carbonate 
alteration halo (Morgan, 1991). The gold mineralization is associated with steeply dipping quartz-carbonate-sulphide 
(predominantly arsenopyrite) veins with grunerite-garnet alteration selvages that can be subdivided into two mutually 
cross-cutting sets suggesting that both sets formed synchronously (Morgan, 1991; Gaboury, 2021). Gaboury (2021) 
describes that grunerite dominates the proximal, whereas garnet dominates the more distal alteration selvages 
surrounding the veins. The quartz-carbonate veins are folded by steeply plunging open to tight folds that are consistent 
with sigmoidal tension veins within sinistral shear zones (Morgan, 1991; Gaboury, 2021). The most common sulphide 
associated with the auriferous quartz-carbonate vein is arsenopyrite, whereas pyrrhotite occurs disseminated throughout 
the gabbro and pyrite forms cubic grains and irregular aggregates (Morgan, 1991). Gaboury (2021) noted that the 
mineralization style is similar to that observed at the Kim deposit, but visible gold specks are common at the Cass deposit. 
This feature was explained by the metamorphic recrystallization of sulphides that results in the exsolution and 
reprecipitation of native gold. The post-mineralization metamorphism is also supported by the grunerite-garnet-pyrrhotite 
bearing alteration selvages (e.g., Dubé and Gosselin, 2007).  

The mineralization is intersected as seven stratigraphy-parallel and en-echelon like zones in gabbro with a cumulative 
strike length of 1,000 m. The mineralized zones vary mostly between 2 and 20 m in thickness. The mineralized zones strike 
230° and dip steeply to the north-west. The mineralization is open to depth and along strike to the south but appears to 
peter out northward. 

The Albatross showing lies along strike of the western extension of the Cass mineralized system and lies approximately 
2.5 km WSW of the Cass deposit. 
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Figure 7-14:  Geological Map of the Cass Deposit with Collar Location and Surface Trace of Drill Holes  

 
Source: Nighthawk, 2023. Modified after Morgan, 1991. 
































































































































































































































































































































































































































































































































































































